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Ford Mustang 1964: 

Something great to look hack on. 




H was so new in (H. Young. Bold Eager 
to kick in and run. Ii was a whole new breed 
of automobile. And although its success 
encouraged the creation of a multitude of 
coiiies, there's stiff nothing quite like 
Fort! Mustang. 

The HJfitJ Mustang GT is the ultimate 



Ford Mustang 1989: 

Something great to look forward to. 





Mustang. The combination of a 5.0 titer V-8 
engine delivering 225 horsepower at 4,200 
RPM, quick-ratio power steering, unidirec- 
tional tires and Ford's Quadra-shock rear 
suspension make it technically more advanced 
than its predecessor. ’Yfet, after 25 years of 
evolution it’s still youthful, still vigorous, still 



Mustang. And a mere touch of Ihe throttle can 
still release the magic that is only Mustang, 
Ford Mustang. An object of America's 
affection for 25 years, 

Ford Mustang GT 
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There are lots of replacement parts, but there’s no 
replacing the Peace of Mind that Motorcraft can give you. 




0 I9W Ford Mjouit Omfiim 



Satisfaction is knowing you’re doing it 
right, with the right parts — Motorcraft 
Quality Pans, 

If spending Saturday afternoon under 
the hood is your notion of quality time, 
you need quality parts that perform up to 
your standards. Motorcraft Quality ftirts. 

Performance and Peace of Mind 5 " are 
designed into every detail. 

Like Motorcraft air filters, with a spe- 
cial filtering element that can screen out 
98 percent of all airborne contaminants, 
even microscopic ones. 

And Motorcraft oil 
is a state-of-the-art for- 
mulation that meets or 
exceeds the requirements of today’s small 
high-performance engines. Whether 
you’ve got an ’89 T-Bird Super Coupe or a 
’49 Merc V-8, Motorcraft oil is a change 
for the better. „ 

Do it right , Keep it MOIOrClt) it 
original. Insist on 
Motorcraft Quality 
F&ris. They’re original equipment pans 
on all Ford, Lincoln and Mercury vehi- 
cles, and available for all other makes of 
cars and trucks. 

For the Motorcraft retailer nearest 
you, call 1-800-521-5181. 



QUALITY PARTS TOR QUALJTY CARS " 
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EDITOR'S NOTES 



HINK ITS EASY Lo find someone who will let you run the wheels off his 
classic Mustang GT convertible Just because you went to do u magazine 
miiele? Believe me, it isn't. Whkh is why I had my good buddy Pern Len- 
fion scouring all of Southern California, trying to find us just the right car for our 
salute to the Ford Mustang on its 25th anniversary. My requirements were 
stringent. It had to be a 1%4 vt, one of the first M aKtonga built. 1 1 had to be a GT 
convertible. And it had to be red (red cars on magazine covers sell best). Finally, 
with our deadline approaching. Lenson found the exact right car— at a Mustang 
reunion and car show at Knott's Berry Farm in Anaheim. Then there was the 
matter of convincing owner Neal Potan that we wanted to photograph his car for 
the cover of POPULAR Mechanics. Sure, and your mother is Samantha Fox, 
too. After awhile, PnLan was convinced that it was all legit and not just a scheme 
to steal his prized posses- 



sion. Thus, at the appointed 
time, at the appointed dry 
lake near Edwards Air 
Force Base, Polan and his 
Mustang showed up on the 
back of a car transporter. 

Model Alyson Acre Was al- 
ready there h and one look at 
her convinced Polan that 
this was going to be a good 
day. It was. As you can see 
from the photo on aur cover 
and in this month's special 
M ustang section* hi eal Pfr- Alysan Acre. N*al Po Jan arid ROW!. 

Ian's red convertible is a fine representative of the classic Mustang breed, And, 
by the way, its a great advertisement for Prolan's business — AffordabEe Classics 
Restoration Service in Torrance, California. Polan calls his operation H a hobby 
that turned into a business/’ adding that it's The same kind of thing Pve been do- 
ing since I was 18, except now I get paid for it.” , - T OnAuguirl2jS, something of 
a miracle will occur. After traveling for 12 years and more than 2 billion miles, 
the Vqyqger spacecraft and the planet Neptune will meet in space. Engineers 
and scientists at the Jet Propulsion Laboratory in Pasadena, California, will ma- 
neuver the spacecraft to fly past within 3000 miles of Neptune's atmosphere 
— the closest approach to a planet ever for a spacecraft. To me, ifs a mind-bog- 
gling event to comprehend. A little dot in space meets a giant planet 12 years lat- 
er and gets within 3050 miles. The whole amazing story of this triumph of 
American space technology begins on page 51 of this is&uo. No doubt you r U hr 
seeing pictures of Neptune on television and in other news media, sent back from 
Voyeur. When you look at them, try to imagine the small miracle it took to ob- 
tain them. . . . I have Lo say it. I really love our Home And Shop Journal section. 
We began the section Istft February as a response from you readers telling us 
that you'd like all the heme and shop editorial grouped together in the magazine 
to mike il easier to find and follow. In readership surveys we H ve taken since Feb- 
ruary, it Looks like Home And Shop Journal is a hit. This mo nth's selection of fea- 
tures is no exception, ranging from a beautiful gateleg table project to circular 
saw blade sharpening to tool tests! and more. If you're not yet tuned in to our 
Home And Shop Journal, checkout page 7B. I think youll like what you see. Till 
next time. 
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LETTERS 



Full Head Of Steam 



E COULDN'T help 
noticing a .steam luCD- 
mnti ye on the cove r of 
the May 1989 issue of POP LI- 
LA R Mechanics, We en- 
joyed your coverage uf our 
favorite topic, and thought 
you might like to know Lhat a 
small magazine is dedicated 
to chronicling the activities 
of steam locomotives, pri- 
marily those in North Ameri- 
ca, Slew nr Digest, which we 
subtitle H The Magazine Of 
Operating Steam Locomo- 
tives," is a bimonthly, with 
subscriptions priced at 116 a 
year for Lf.B. readers, 

THOMAS R. SCHULTE 
STEAM DIGEST 
P.D.BOXNItWfl 
CHIC AGO pILfiOfiHL-LWB 

J W&s very interested in your 
article about the great come- 
back of steam trains, and 
wanted you and PM readers 
to know that the Shiawassee 
Valley Railroad Co. has 
brought back one of the great 
steam engines of the past- 
They offer rides and have the 
only "backshop" in Michigan: 
all the equipment is from the 
days? of steam trains. The 
next excursions between 
Owo&so, Henderson, Che- 
s fining and St . Charles will 
be July 14-15, then late sum- 
mer and fall: Sept. 2-4 s Oct. 
14-15. 

Keep up the good work, 
and excellent articles, be- 
cause I know your readers 
will love you for it. 

CLIFTON TOBIAS 
PEBRY.MI 

I very much enjoyed reading 
your May p 89 issue, with its 
focus on Hi The American Ad- 
venture , M and commend you 
for the many talented indi- 
viduals you brought together 
for this particular publica- 
tion, IPs an issue to be proud 
Of! MARKG, HATFIELD 

U. S, SENATE 
WASHINGTON. I1C 




The May '09 double isiue fea- 
tured steam locomotives and 
' Htc American Adventure-" 



“The American Adventure" 
section in your May ’Sft issue 
was excellent. The writing, 
particularly the pieces by 
Updike and Halberstum, was 
just superb. Please keep it 
up. 

RICHARD A. SPITEER, M.D 
PASADENA, CA 

One-On-One 

This note is to thank you for 
your kindness in providing 
me with the information on 
conversion of film to VCR 
tape on the PM Hotlines tele- 
phone last week , and in send- 
ing me the back PM articles. 
It is so rare nowadays to get 
this kind of prompt, courte- 
ous and helpful service, that 
I felt that I had to acknowl- 
edge thJja by letter. 

BERNARD LOEV.Ph.D. 

SCARSDALE,NY 

Tailgating 

Solution 

[ enjoyed the car test article 
on the ASC/McLaren Mus- 
tang. Being the owner of a 
white McLaren since last Au- 
gust, I could relate to all of 
the joy s and tribulations of 
driving this beautiful auto- 
mobile. I thought you might 
be interested in my solution 
to the taiigaters trying to 
read the name on the back 
bumper. It's a vanity plate. 






Drivers bi 
cense tag 



tag Mi 
check 



behind read the IT 
^Nand 
tne imprint 
on me Dumper ASC/MO- 
LAREN. They still are not 
sure what it is, but at least 
they now have a name for it. 

BETTY E. FOSTER 
VIENNA, VA 



A Better Boat 

I just completed my Hy- 
droRunner using your plans 
in the August US issue (“Fast 
Fun T page 80), 

I made a few changes as I 
went along. The most notice- 
able is the integral handgrip 
in the nose. This makes it 



Redder Dalton built a handgrip 
into his Hydroflunner s bow. 

proof), fuel tank integral part 
of the hull (like wet- wing con- 
struction on hnmebuilt air- 
craft) and handlebars from 
an off-road Honda 750. 

Thanks for a great set of 
plans I 



easier to pull the boat up on a 
trailer or the beach. ] also 



JACKW. DALTON 
HOLTWOOD, PA 



added a stain less -.steel pin 
through the center of the 
grip lengthwise to allow for a 
convenient tiedown point at 
the nose. 

Another change w as to add 
two bow 1 eye tiedowns on the 
transom. I chase the bow 
eye’s because they look bet- 
ter than stem tiedown eyes. 
They come in very handy ae 
lifting points. In fact. [ actu- 
ally suspend ed the boat by 
the bow pin and stern tie- 
down eyes for painting. 

Some other details include: 
Epoxy-Plus by Clark Craft in 
place of fi berglass resin [easi- 
er to use and totally water- 



Can-Do Guy 

I just had to drop you a little 
note to let you know that the 
plan I sent for recently 
[Bookcase Wall plan PM- 
1G08J couldn't have been bet- 
ter. All of the directions were 
dear and easy to understand, 
right down to the serial num- 
ber of the type of hinges to 
buy and the color codes of the 
paint. Here is a picture to 
prove that even a ham-and- 
egger like me can do a good 
job with the right took and 
good plans. 

PATRICK WAI^H 
SWANSEA, MA 




The Bookcase Wall Is featum) in the PM Plans And Ideas catalog. 
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Why radar makes mistakes. 
How to protect yourself. 



It's hard to believe, but traffic radar does 
not identify which vehicle is responsible 
for the speed displayed, it snows only a 
speed number The radar operator must 
decide who to blame. 

How radar work? 

The radar gun is aimed at traffic and rt 
transmits a beam of invisible radar waves. 
Moving objects reflect these waves back 
to the radar gun. Using the Doppler principle, 
the radar calculates speed from the 
reflected waves,, Hoi \ here's a problem. 

The b«it|u««i 

Remember, these reflections are in- 
visible. And truck reflections can be ten 
times stronger lhan car reflections, How 
can the operator know for sure which vehicle 
is responsible for the number? 

The truth is, in many cases he can't 
be sure, me result? You can be ticketed 
for somebody else's reflection. 

The only way to defend yourself 
against these wrongful tickets is to know 
when radar is operating near you. 



met er. Ytnjli know when th# radar uml is 
near enough to have you under surveillance. 

Cat and Driver, Popular Mechanics 
and Roundel magazines have each tested 
radar detectors. And each gave us their 
highest ratings. Call toll-free a nd well send 
reprints of the complete tests. 

We're at cleae a a your pho ne 

To order, call toll-free. Orders in by 
&:0O pm eastern time go out the same day 
by UPS and we pay the shipping. 

And we g uarantee your satisfaction. 
If you're not entirely satisfied within 30 days, 
return your purchase. We'll refund your 
money and shipping costs. 

The best defense against wrongful 
tickets can be in your car tomorrow. 

Toll Free 1*600-543-1808 

(Oill Bam-fflldniaftt, 7 day* a *«*k} 

ESCORT 

RADAR WARmiO RECEIVER 

ESCORT 424S won* td !?■ i 



PASSP ORT 

RADAR - RECEIVER 

PASSPORT 1299 idh gsl odd iiT.70 tad 

Cincinnati Microwave 
► Department 606889 
One Microwave J^aza 
Cincinnati, Ohio 45249 * isog mi 



Self Defense 

We specialize in radar warning. Escort 
and Passport have a unique warning 
system that tells you radar strength-with 
both a variable-rate beeper and a visual 
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New Steam Premium. 
Cleans your engine. 
Outeleans the 
competition. 

If your engine degreaser s not cutting it, let off 
some steam. 

From this big can comes the best there is. With 
an advanced cleaning formula that cuts through engine 
dirt and grease better than anything you’ve ever used. 

With more active ingredients than the com- 
petition. Twenty five per cent more product than the 
leading brand, so one can cleans your entire engine 
And. with a handy spray-any-way valve that cleans 
hard-to-reach spots with ease. 

If your engine degreaser's just not cutting 
it, maybe it’s time you let oft some 
serious steam. With new Steam" 

Premium™ XTRA DUTY* Engine 
Cleaner Degreaser. 

Anulhcr CJiralily Pradiid c-1 hr Pfcfulrtiil Product CCM 








NOTICE TO PM READERS 




We need your help. 



The Henry Ford Museum & Greenfield Village 
and Popular Mechanics need your help. To V 
commemorate the 90th anniversary of the JW 
magazine, Henry Ford Museum and J 
Popular Mechanics m e planning to col- 9 Pr^At 
1 laborate on an exhibit on the history off' Jl £ 
J the popular culture of American in- 4 

genuity and mechanical knowledge, 

■' reflected in Popular Mechanics. JF mBL 
-' Because of its important role in 
popularizing innovation mid spreading 1 A y 
mechanical know-how throughout 
the 20th century, the history of our magazine exem 
plifies the deep and lasting American tradition of 

• ingenuity and problem-solving. 

4 We need the help of all you readers to identify 

ft and locate examples of the inventions, the J 

* projects, the model s, the cover art and the plans J 



m m 



for the countless features that have filled the 
r<P \ images of popular Mechanics for the past 90 
years. We are interested in both those things i 
that predicted a future that never came to pass I 
and those things that were so successful in becom- A 
ing a part of daily life that we no longer even jm 
think about them. Please help us locate this Wl 
materia] so we can create a timely and exciting 
v \ historical exhibit. 

Please send any information you think would 
lie helpful to Popular Mechanics Exhibit, 221 
_ West 57 Street, New York, NY 10019. 
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How to Talk to 
Ten Boat Companies 
With One Free Phone Call 
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Monument Makers 

PM haa long served as a pae- 
an to craftsmanship — a tradi- 
tion stitching hack 87 years. 
Our 1914 cover saluted the 
men who shaped the statuary 
on top of New York City p e 
newly built Grand Central 
Station, Deftly wielding 
hammer and chisel* work- 
men created a soaring cor- 
nice piece 65 ft. wide and 50 
ft, high. Our 20th-century re- 
liance on efficient transpor- 
tation was exemplified by the 
monument's principal figure. 
Mercury, messenger of the 
Gods. 



Sikorsky Takes Wing 

Long before acquiring the 
title Father of the Helicop- 
ter. Igor Sikorsky gained 
fame as an aeronautical pio- 
neer in Czari&t Russia, Si- 



korsky designed and built 
what was, up until then, the 
world's largest passenger bi- 
plane, A wing-collared Sikor- 
sky (below) took the controls 
for the maiden flight. 



50 YEARS AGO: AUGUST 1939 




The Greet Designers 

Anthony H,G, Fokker had 
already earned respect as an 
aircraft innovator. Our cover 
subject a half-century ago 
showed the results of Fok- 
keris efforts as marine archi- 
tect. His 110-ft, motoryacht, 
constructed of Philippine 
mahogany, showed an un- 
mistakable aviation influ- 
ence, An enclosed pilothouse 
with wraparound viewports 
resembled the flight deck of 
once and future air trans- 
ports, Aerodynamic stream- 
lining, much in vogue, charac- 
terized the yachts profile. 



Kitchen Magic 

Way back in *39, we foresawa 
wondrous age when your 
food would be cooked by 
radkiwaves — today’s micros 
waves — instead of in a stand- 
ard convection oven. Wes- 
ting house engineers had 
already succeeded in reduc- 
ing the time it took to cook a 
ham from 4 hours to 40 min- 
utes, It took new materials 
and manufacturing econo- 
mies 50 years to take micro- 
wave cookery from the 
laboratory to the market- 
place, The device appeared 
In a study of the modern 



kitchen— transformed into a 
sanctuary of ease and effi- 
ciency by appliances then in 
development. 




25 YEARS AGO: AUGUST V964 





Up, Up And Away 

Always willing to speculate 
on the potential of emerging 
technologies— who can for- 
get the helicopter in every 
garage?— PM ? s cover sub- 
ject 25 years ago boldly 
chronicled a new levitation 
machine powered by charged 
ions. The Ionocraft test bed 
flew on an air cushion created 
when negatively charged air 
particles rushed toward posi- 
tively charged spike* on the 
machine's spidery frame- 
wnrk. Changing the voltage 
served as a throttle and di 
rcetianal control 



Sexiest Car Alive 

Ford engineers called it the 
Mustang 1 GT, an American 
upstart on European road- 

-X * 



racing circuits capable ef 200- 
mph speeds. Pushed by a 
255-in. prototype VS, it also 
demonstrated unusual driv- 
^ er friendliness with a 
^ M prototype pneu- 
/ matie seat mover 
r and an adjust- 

able steering 
column. 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth. And Low Birth Weight. 



"<sf 1.2 mg nmXm av par Dgitrciie by FTC itihiM 

C Tft* AmwiCfrn Tg&*nc^^ 1009. 
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Eveready' Super Heavy Duty Batteries, 

AJ1 the power you need to get yourself into great shape. 
At a price that isn't heavy duty. 

Eveready Super Heavy Duty Batteries. 

They Work . For You. 
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News Of Tomorrow's Technology Today 

Stealth Fighter Photographed Over 
Nevada 




The i4jp*-rwcrti 
Lockheed F-t 
Stealth ngfitcf 
iwf TOfWftJh. NMdU Th* 

mm vkrwi n 
prising 4T wfrtffl wwp, 
irtaw the F-1 ITA 
(right) In formation 
peon to be m Northrop T-38 Toton. 



TONOPAH, NV — Parked in 
a gas statLun in this remote 
town, Byron Augheribsiugh 
heard a faint, high-pitched 
whine overhead Suspecting: 
it was different from the 
combat aircraft that routine* 
ly train in the area, he readied 
for hia camera, a Minolta X- 
700 with ei 500mm Vivitar 
zoom. The result was the 
cleanwt photographs yet of the 
supersecret F-U7A Stealth 

fighter taken by a civilian. 

Aughenbaugh^ photo:- re- 
veal the extreme sweep of 
the aircraft V wings— about 
68“ — which was net evident 
in earlier officio] views* Thi* 
would yield an unusually low" 
aspect ratio for a subsonic 
plane, which Lhe K-117A is 
believed Lo be. The resulting 
aerodynamic penalty might 
be made up for by a smaller 
radar profile and the ability 
to carry it aboard C-5s, 



The shape of the wing also 
reveals a relatively high sun 
face urea, w hich would mean 
light wing loading. Experts 
estimate that the plane could 
take off and land at speeds of 
around 150 knots. 

The plane is believed to be 
powered by two nonafter- 
burning General Electric 
F4U4 engines, producing 
11,000 pounds of thrust 
apiece. Speeds, estimated 
from ground observations, 
are around Mach h 8. 

Its composite -sheathed 
metal structure makes It dif- 
ficult to delect by radar. Ex- 
tern a! hard points for 
munitions lire absent, en- 
hancing the aircraft's 
stealthy profile, and the out- 
lines nf what appear to be a 



EdlKK Tim L“.GIi" 

AHislatf Editor: Atm D-i'ir 
COfiCKLKjijJl thfisCKWCH 
Mikr-Filk*!. 5 ilutj 



bomb bay am visible, sug- 
gesting an internal weapon* 
load of gravity bombs or 
short-range mis^ilo-ft. The 



fighter is reportedly de- 
signed to knock out high- 
value missile, radar and com- 
mand targets. 



Highlights This Month 

■ Strategic Warfare — Advanced cruise 
missiles give our bombers standoff flexibility. 

■ Composites — Goth and resin replace 
rivets in the next-generation aircraft. 

■ Mlnimachlnes — First application of 2 1st 
century "microbots." 

■ Planetary Rovers — New designs for 
autonomous lunar, Martian vehicles. 

■ SuperS WATH — A new kind of ship 
design promotes stability, range. 

■ Air Power^Propeiling tomorrow's VTOL 
aircraft will require revolutionary engines. 

■ Space Station Freedom — First 
operational components assembled. 
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Drag Cut For 
Big Rigs 

MOUNTAIN VIEW, CA— 
A simple aerodynamic device 
could save a Killian gallons of 
fuel annually if widely adopt- 
ed by A AturicAn truckers. 

Developed In a NASA 
Aines w ind tunnel, it has four 
Hat plat th t hut ben* I airflow 
inward so it closes smoothly 




;i rt jund the tru ck V ate m, Th e 
converging flow pressurize* 
the drag-producing, Inw- 
pre^surc zuno in ihe truck's 
wake 




STAGNATION 

■POINT 



WO SLIP 

cor^morsr 



QON jM/Am 



TJIUC* BODY 



- — 

^ACm£MtK3to 



Plate* | above right] reduce reverie-flow region shown In compuitf 
graphic (above]- 



First Look At Stealth Missile 




WR IUHT' PAT- 
TER SON A KB, 

OH — TiiE Air Force 
hu$ released a phuiu 
of the highly sensi- 
tive ACM -129 ad- 
vanced cruise nii^iU- 
(ACM). Ll was the 
test part of the 
stealth arsenal still 
under wraps. 

Shown slung be- 
neath a fi -52 an a cap- 
tive carry flight somewhere 
over the 11. S., the missile is 
intended in strengthen the 
bomber leg of the strategic 
triad by sneaking warheads 
under Soviet radar. 



ACMs are mounted an undenting pyfnni 
capable of hddngip to jSk each. 



Undisclosed advances in 
range, accuracy, flexibility 
and stealth distinguish the 

ACM from its predecessor, 
the AGM-tifiFt. now ipservke 
with SAC. 



Composites Give Wing To New Aircraft Design 





NEW YORK, NY— Military 
and civil aviation designers 
are making strides toward de- 
veloping composite materials 
which replace metal and riv- 
els with bolls of doth and syn- 
thetic adhesives. 



Starship (Mow] demanded n«w production recJ-inlqucs. UFiraionlcC- Scanner (be low right} detect wing 
flaws, and S-axIs ml IJJng machine (bottom right] shapes. rweM form. Worker [left): adds PJtai plumbing. 



Mass production has be- 
gun on the lirst pressurized, 
a 1 1- composite aircraft to re- 
ceive FAA certification— the 
Beechcrafl Slarship 

Except for titanium rein- 
forcements at Ihe lorward- 
wing, landing -gear and hpsail 
attachment points^ Ihe 0- pas- 
senger business turboprop's 
basic structure is entirely of 
epoxy-impregnated carbon 
fiber around a phenolic-im- 
pregnated aramid honey- 
comb core. 

In addition to weight sav- 
ings and ease of manulactur 
mg, the composites make 
possible a radical new de- 



sign. Moving the main wing 
and engines to the rear im- 
proves performance, re- 
duces cabin noise and gives 
passengers an unobstructed 
view A variable-geometry 
forward wing compensates 
for changes in pitch balance 
caused by main -wing flap op- 
eration, Vertical-Slabilizer 
funclions handled by 6-ft 
wingljp tipsalls, 

The bottom line is jet- like 
perlormance, Cruising 
speed: 387 mph Max rale of 
Climb: 3350 fpm. Meanwhile, 
the Air Force is performing 
the first long-term tests o! ad- 
vanced thermoplastic and 



r-aa with avionics bay access 

panel | In green area). 

thormoset composites on su- 
personic aircraft. Data on 
composite parts added to 48 
F-5Es and T-30S will be col- 
lected to determine how the 
materials could shape the 
fighters ol Ihe future. 
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Without putting a big dent 
in your wallet. 




SALE 

TOUR 

CHOICE 

EA. 



99 00 



A UDiO/OX* 

AV934 AM/FM Stereo /Cassette with 
auto reverse, local distance sensitivity 
switch, seek tuning and 12 station 
memory, 14 watt output. 




ESP-200 Sound System with AM/FM 
Stereo/ Cassette, auto reverse, dual 
cone speakers and high sensitivity design. 







ETRI4 Sound System with 
AM/FM Stereo/C a svelte, equalizer 
and speakers. 




SPARKOMATIC * KRACO • SONY * AUQIOVOX * COBRA * WHISTLER 



* 




On sole July 30 through August 19 
at most USA K mart stores. 

Kmart Auto Sound." 




-At&vmf&et 



ML 








The K mart Auto 
Prices so great you 



Unbelievable prices on all the names you believe in. 
Thai’s whai the K mart Auto Sound Summer Sale 
is all about. But only July 30 through August 19. 

At K mart Auto Sound. 




/ 4 UDIOI/OX ■ 

AMP- 785 7 Hand Slide 
Graphic Equal iaer/ 
Amplifier with LED slide 
controls, 50 watt, dual power 
meters and built In fader 

““49°° 




KRACO 

KJU-B588B AM FM Stereo/ 
Cassette with auto reverse, 
locking fast fur ward, tape 
direction indicators, illuminated 
dial scale. 

sale 5^00 




SMRKDMAnC 

SR-350 AM/FM Stereo/ 



Cassette with PPL precision 
electronic tuning, programmable 
memory, auto seek, ' scan and 
memory storing system. 



sale ^]C)00 



SPARKOMAHC 



KS-4 4" Dual Cone 
Door Mount 



Speakers — 90 
watts peak power in a 
shallow mount full 
range speaker set. 



SALE 





SPAPKOMATIC 

KS-14 V Compact 
Deck Mount 
Speakers — 80 
watts peak power and 
surface mount 
housings for mounting 
on arv flat surface. 

SALE 199r° 




THP-3 3Va H 2- way Speakers. 

KtfpEac^menl speakers for dash 
or door mount. 



sale -iqOO 

A*7 pr 



K man Auto Sant ‘ 






Sound Summer Sale, 
won’t believe your eyes. 





IW- T *M 



K PA-100 100 Walt Amplifier 

with 50 watts per channel and 
3-way input compatible Tor high 
level, low level, and Jiigb power, 
automatic remote activation, 

SALE 





SR4RKOMA71C 

SK-338 ETR AM/FM 
Stereo /Cassette with seek 
control, FM mute and 
programmable memory. 

SALE 69 °° 




IKRACOI 

ETR 10S4 Deluxe AM. FM 
Stereo /Cassette with 6X6 
station memory, auto reverse, 
automatic music search and 
20 watts of output. 

SALE 





[KRACO 

CX300 Min i Surface 
Mount Couial 

Speakers with 
30 waLLS of power 
per pair. 

SALE 






swrkomatic 

SK‘6930 4-way 
Deck Mrninl 
Speakers - 4l,Hj 
watts of peak ]h i'.vf- r 
in a digital ready 
system. 

SALE 499 >? 



/1UDIOI/OX. 

AVXKE2 3-way 
Surface Mount 
Speakers 

Component speaker 
system with 150 waits 
of power per pair, 

SALE 








ML 











lAEU 



Whistler T 

WH- 225 Radar 
Detector with X and K 
band monitoring and three 
segment LED array. One 
year warranty 1 . 

SALE 



64 00 



Hadar ffettdms noi 
jvaikbb in CT u r \A 



Sounds so great 
you won’t believe your ears. 



Whistler 






WH-425 Radar 
Detector with X and K 
band nrnniinring, six 
segment LED array and 
mute mode switch- Low 
level signal monitoring. 
One year warranty- 

““ 9900 



0 If! Channel L’B Radios 

Compaci CR with squelch, 
digital readout and instant 
emergency channel. 



YOUR 

CHOICE 

EA. 



SALE 



4900 



C39 Plus EinerMency CB 
Radio. Instant emeiuency 
COmmmticaljtiQ. No mstalLiljun 
required. 4 waits, Operates dt\ 
iiD40 CH channel?- 



Whistler T 

Sped rum l Deluxe 
Rudar Detector with 
pulse protection, digital 

display and fiJter mode. 

SALE 13900 



Magnetic or Roof Mount 
LB Antennas for Use with 
cans, rails or station wagons. 
SALE 



/jVEH; 




Kmorl AutoStajXt " 








On sale July 30 through August 19 at most U.S.A. K mart stores, 
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Micromotor Undergoes Tests 



SALT LAKE CITY, UT- 
An electric motor juM a few 
human hair* wid* hut* proven 
its capacity for sustained 
highspeed running at the 
UnivemtyofUtah, 

Called a wobble motor, it 
ha* a cylindrical rotor loosely 
fiitod into a sleeve made upof 
fright stator segments, The 
rotor rolls, or wobbles, 
around the internal circum- 
ference of the sleeve in re- 
sponse to clectros-LuEic forces 



from the stator, 

A tiny dynamometer and 
tachometer havt- been de- 
signed to teat torque, rpm 
and wobbles per minute 
(wpm). As of this writing, 
the motor has completed ti.7 
billion wobbles in 14 weeks of 
nonstop use. 

The motor's parts were 
fabricated from stainless 
steel and aluminum by com- 
pute r-controlled electrode 
charge machining. 




NDfOtfD « 



■ROTOR 



STATOR 



MOTOR 

surroar 



FRAME' 



VISCOUS 

COUPLING. 



SUPPOm 



MitriidyriarFionwtffr 
| left | Is linked to 
motor by viscous 
coupling. Readings 
result wfien frame 
cwim torsion wires. 
Micrograph [be(pw| 
shawl motor and 
dime's edge. 




Ah pan of mole with convcym for removing m^rfand other mat eri- 
a! Is seen [ left f . Cutting face ta at right. 



Chunnel Drill Grinds Forward 



FOLKESTONE. ENG- 
LAND— One hundred me- 
ters below the English 
Channel, a pair of lotMl-mel- 
rie-ton tunneling machines 
are laboring toward the con- 
tinent. Guided by satellites 
iind lasers, the machines will 
meet their F rench counter- 
parts in lute 1390, completing 
the service tunnel Lhut will 
link the Chuanel^a two run- 
ning tunneLs. 



As the machines proceed 
through the chalk marl of the 
channel bottom, they lay 
down segment a of precast 
concrete, shoring up the tun- 
nel. By the time they finish, 
7.o million cubic meters of 
earth will have been excavat- 
ed, and used to form a sea 
wail at Folkestone. 

Breakthrough of the last 
running tunnel is scheduled 
far mid 1991, 



Teleoperated Rovers Readied For Space Flights 




'ANTENNA 



ViDfctr- 

CAMERA 



VIDEO 

CAMFIA 



HEADLIGHT- 



BUMPER 



BArmae* and elfl: irono 



fa F? m inw 



SAMPLE 

AoSUtsmoN 

manipulators 



NEW YORK, NY— Designs 
are under study for un- 
manned vehicles thaJ will be 
the workhorses of future mis- 
sions to Mars and Ihe Moon. 

Ball el le National Laborato- 
ries, and NASA's Jot Propul- 
sion Laboratories are both 
developing concepts with 
partially autonomous guid- 
ance systems, and electric 
motors powered by radioiso- 
tope thermoelectric genera- 
tors [FtTGs}. the same type of 
powerpianl that provides 

WARS SAMPLE 
COLLECTOR 



electricity lo deep space 
probes. 

The Baiteile concept wou Id 
be used in construction ol the 
Lunar Observatory, sched- 
uled for around 2005. The 
31 compound rover would car- 
ry parts for telescope arrays 
Irom freighter rockets* then 
erecl them with lools held by 
its manipulator arms 
Although controlled from 
Earth, Ihe vehicle is equipped 
to exercise some discretion. 
Computerized sensors help it 

HlGI+’GAIAI 



LUNAR CONSTRUCTION ROVER 



Guided by orbiting Imager, J PL rovrr pic ki up and analyzes samples. 



S-rttePFe rover carrl« component! to build lunar telescope. 



around obstacles, and an in- 
ertial guidance system cali- 
brated by laser I nang ufation 
will keep it oriented. 

For I ha Mars Sample and 
Return Mission, scheduled 
for 1998, JPL has conceived 
a 6-wheeled rover with an ar- 
ticulated body. The raver 
would spend about 300 days 
collecting rocks and taking 
core samples 

Because il takes 2 hours 



lor radio signals lo reach 
Mars from Earlh, new re- 
mote-control techniques 
must be developed. One, 
called compuier-aidad re- 
mote driving, would rely on 
Earth-based analysis of pic- 
tures Irom the rover's video 
cameras to pick out a path up 
to 250 ft. ahead As the rover 
moves forward, a ieser range 
finder spots obstacles not 
previously accounted for. 
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BwrpJarwiandblijif item ease passage of SWATH ship, I 



Most Efficient SWATH Yet 



WILMINGTON, CA-A 
unique am all waterplane hull 
{SWATH) trimaran bristling 
with novel hydrodynamic 
features is expected to ply 
the seas more easily than 
twin-hull SW ATH ships. 

Scheduled for winter 
launch, Lhe lDD-ft, Theodore 
von Karmon boasts an esti- 
mated range of 7500 nautical 
miles on 11,300 gallons of 
fuel. By adding a pair of ahal- 
low -d rail aponsona for stabil- 
ity 1 designer Calvin 
Gongwer was able to use an 
extremely slender center 



hull. The resulting high 
kngth-to-bcam ratio reduces 
wave drag. 

Roll is prevented by keep- 
ing most of the hull's mass 
deep below the waterline. 
Pitch is converted to forward 
motion by a pair of hydrauli- 
cally actuated bow planes. 

The patented bluff after- 
section makes the usual lnng T 
smooth run into the propel- 
lers unnecessary, adding 20 
percent to cargo room. Tur- 
bulence is avoided by using 
ihin-disc actuator props, 
which pull water off stem. 



New Propulsion Schemes Give Hover Planes A lift 






NEW YORK, NY — New solu- 
tions are being tested to the 
old problem of building a 
plane that combines fasMof- 
ward Right with sbort-fiekf 
landing and takeoff ability. 

NASA is testing a f u I l-scale 
model of the E-7A, a short 
takeoff /vertical landing 
(STOVL) craft capable of su- 
personic speeds. The craft's 
STOVL capability comes 
from a pair of ejector aug- 
memere at thawing roois and 
a veclorable ventral nozzle 
near the tail. 

On liftoff, boiHlkeducts un- 
fold under the ejectors and 
ihrustfrom ihe engine's Fan is 
directed through them. Intake 
doors open above the ejec- 
tors to let In augmenting air, 
which boosts thrust by a fac- 
tor of i.S to 2, 

At the same time, the en- 



FUTUftE VEirrtCAL LIFT 



FORWARD 



SHUrtU 



FLIGHT 



VALVE 



TAKEOFF. 

LANDING 



£NTRA4MED 
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CQftE 

THRIFT 
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AFT *l€>Z 2 iE 

"VtCtOlfABU 
CORE NOZZLE 



E-7A shown In wind tunnel (Mt), wllF Achieve vertical 1 lift with e j ect or lyrtem (rights 



gine's turbine core blasts 
through ihe downward -vec- 
tored ventral nozzle. 

To gain forward speed, the 
ejector ducts are gradually 
shut down. and the ventral 



nozzle is vectored backward. 

At NASA Lewis, a lest pro- 
gram has helped develop 
convertible engine technol- 
ogy for a vertical tafceofl and 
landing (VTGL) craft of the X- 



DUAL MODE 



FLOUT 

GUTTER 



(XiTFUT 

SNAfT 



HUB 



Hoff of mnodlfled TF34 1$ 
shown belcnv hatf of modJfitKl 
eanvertl&Pe engine {left), which 
might power limn X-pUme 
r«bqwe), 



’jHROI JIJ F ! ,' 



FANS 



CONVENTIONAL 

ENGINE 



wing type. An X-wing works 
like a helicopter rotor for verti- 
cal flight, then locks Into a 
fixed-wing mode for Forward 
flight The challenge is to de- 
velop an engine that pro- 
duces turboshaft power tor 
the rotor during takeoff and 
landing, and turbofan power 
for forward thrust. 

The convertible engine 
tested at NASA Lewis usee a 
set of variable-inlet guide 
vanes to switch between the 
turboshaft and turbotan 
modes. 

When full shaft power is re- 
quired. hydraulic actuators 
move ruddeNike flaps on the 
vanes to deflect Incoming air- 
flow so (he engine's fan spins 
freely without producing 
thrust. For fan thrust, the 
naps straighten, and a dutch 
disconnects the output shaft. 



f More Tech Update on page 20 } 
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WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 



,i rrs 

SLIPPERIER 
THAW 
TEFLON . PB 



You'Ve seen the price of new cars... they 
go up every year! Care gel flimsier ... 
prices ge! higher... il never seems Ed end 
There are lots, of reasons lo keep that nice 
car ol yours on the road as long as pos- 
sible, 

Now rtte easy to make your engine run 
better, last longer Jusi add TUT OIL to 
the cron^c osq You doril have to shake 
the container or add: engine Hush. Just 

pour ft in and drive away. 

Your throttle will get silky smooth ..ac- 
celeration wil improve. One customer 
said his car 'L^kog. off liko n ;=r€>=l rabbit I" 

TUFOIL works wonders for ell known en- 
gine cite It's actually slipperier than 
Tafbr'Jt; (according to a famous US 
government laboratory,) 

You! get astontehinglY fast starts on 
cofel mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOIL at it's cold regions lab 
They showed taster cranking and sig- 
nificant luel savings wrlh TUFOIL. 

I keep gelling telephone calls from 
owners ol very expensive German 
diesels wanting to buy stock In our com- 
pany They say ihe<r diesefe we ac- 
celerating hke nothing Ihey've cve* seen 
befene One said he doesn’t have to down 
shrft any more on an annoying hill in his 
area. 

Your car can have more power like 
that Ido 

What about additives that dawn to be 
one tstw treatments that will last the Irfe gf 
an engine? Welt, Ive been tolowing the 
scientific literature on lubrication for a very 
long time. As lar as I know, there isn't a 
shred gf scientific ^idence for such a 
claim So don't believe it I 



USE lil f oil 
ANO YOUR ENGINE 
WILL LAST... AND 
LAST...AND LAST! 




HIMtS 

Wren uksf 

MNmP 

■Sitin-I 

•Itwii 1 SUrtins 
^gin* UH] 

* 111 U £ Parent* 

■ it ctUPt** 



THY ONE S OZ BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 



If yqu don't police qutefffr-smoother 
operation , quicker starting .snappy ac- 
celeration. Just send us proof ol purchase 
with a note describing |he year and make 
ot your car WeB refund your money im- 
mediately' 

Send for TUFOIL today and prove to 
yourseil the amazing increase m your 
carte performance. Fill in the coupon 
today or call TOLL-FREE any lime. 04 



hours a day 



1 * 800 * 922 - 0075 . 

(In Neur Jersey. cull 20 J S2S S1 10) 




Stay, £* Gate t*£t£ ytmi tax/ 

Engines East longer with TUFOIL.. Our 
1976- 476 T-Bird is now at 1 9CL0QO mites 
and purring, 

A bunch of customers' cars have now 
passed 050,000 miles 

Saws) months ago, a nice man I'd 
never seen before walked into my office, 
big smite on his face, sat down and said, 
Would you believe 340. D00 miles on a 
Tufoil engine? He went on to rave about 
how well his engine has been running all 
these years. ] couldn't get a word in 
edgewise, 

It made me very proud 

Recently, a truck driver called In with 
over 1 000,000 mites on a diesel using 
TUFOIL - Wowf 

A customer from Vermont added 10% 
TUFOIL lo his sticky mechanical trans- 
mission, called In and said he couldn't 
balteve ft.. .'Shifting is like slic-ng butter 
now^. he sad 

SMB wners are writing tetters praising 
TUFOIL in their 'NINES' magazine They 
report spectacular improvements in their 
engines and Irgnsmlssionsl 

Don't forget! TUFOIL is the result pf 
over 15 years ol research and develop- 
The U S government has 
awarded us 6 patents so far.,, so have 
Germany, England, France and Canada. 

No Qiner luarjcanLeveo comes clow.. 

One custom® pul it nicely when he said, 

'You can he® is you can feel 

FS-Our loyal customers wrote this ad 
for us Its lull of their comments ! 




FREE Product* based on TUF tecnfiategy Check 
am with each order ol 2 bcmles or a quart. Ctwck 2 tor each 
gallon orefiar. Valuer re-ng* from 53.GB to &9.9E 

0 TUFOIL Gun -Coal — Super rust inhibited, arewth achs>n 
El TUFOIL Comp-u-Lubo - Low PiGMtfy lOf ccmevler 
mue nanisms 

Q TUFDH Lightning Grease — Easily Sheared flreflae tor 
mafrumanis 

□ TUFOIL Lubil B — General purp«H. heysahaifl uaa 
tubrtnm 

FREE brochures 

□ 30 OuestionsMn swprs abcuE TUFOIL 
With Superconductors'" — we’re leading that field 



rush my TUFOIL orrien 

□ ON E 0 cz. motile - • Irept am car Tor 
SU3S (ply* W.S0 ihippmfl am} 
handling}. See money bach 
guarantee. 

□ TWO 9 at. bailies . treat two cars 
rnr J2S.Q0 Iplus $4 00 shipping 
and handling] SAVE $6.00 

O ONE Guafl tattle . . treat 4 cars 
POr £34.95 (plus 34.00 snipping 
and handling) 
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□ ONE GALLON near 16 can ter 
S 1 25 DO {plus £5.00 shipping and 
handling.) 

We ship within days! 

'aw ihtacngi* beetle nm BICi SAVINGS 




“““ — — — — — —— 
Fluoramics, Inc. pm-ib j 

103 Pleasant Avenue 



Upper Saddle River k N.J, 07455 



My zfivck ca rratwinj nttim f^ir 3 If pnclowfl. 

Chjrpe n»y credit card 

□ Azn E«:pr«t □ MasurCara □ Vma 



Card No. 
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ments, Ihe system will be 
more thoroughly i meg rated 
with the craft than computers 
on earlier space vehicles. 
Terminals will be placed at 
strategic points around the 
Station, and ports will 
he provided lo hookup 
portable terminals in 
cither areas. 

Surprisingly, the 
components delivered 
so lar are not terribly 
exotic, based on the re- 
fined and reliable PS '2 
line. The big challenge 
is keeping me architec- 
ture open enough to 
accommodate new 
technology expected in 



Air bearing systems, such as the 
one Shown below right, are 
used to design structures For 
Space station Freedom [above j. 
They enable engineers to simu- 
late weightless conditions. 






New Uses For Diamond Films 



STANFORD, CA— Asdu- 

position techniques improve, 
inexpensive diamond film.-;, 
produced with only methane 
and hydrogen, are finding 
their way into the market- 
place. 

Ranging from a few hun- 
dred to 10,000 atomic layers 
thick, the films can be depos- 
ited on a variety of surfaces, 
and have a number of very 
useful properties. Apart 
from extreme hardness, they 
offer corrosion resistance, 
excellent heat conductivity, 
and the ability to act either as 
one of the best electrical in- 



sulators, or as a semiconduc- 
tor faster than silicon. 

One of the first applica- 
tions takes advantage of dia- 
mond's transparency to u 
wide spectrum of radiation. 
X-ray windows are being 
manufactured from the sub- 
stance by Crystalline, Inc... 
for use in highly sensitive X- 
ray detectors, 

Hitachi has plans to mar- 
ket tool bits, coated with 
diamond film. Other manu- 
facturers will soon introduce 
tweeter elements for high- 
end speakers, and optical 
coatings. 



NEW YORK, NY— Working 
toward the preliminary design 
review scheduled tor late 
next year, NASA and con- 
tractors all over the country 
conti n ue to refine the technol- 
ogy of living in space. 

Currently at the most ad- 
vanced stages of develop- 
ment are the environmental 
control, data management, 
photovoltaic power and ther- 
mal control systems, and a 
leleoperated servicing robot 
Proof-of-concept hardware 
for the thermal control system 
has recently been delivered 
to Johnson Space Flight 
Center. 

Buili by Lockheed, the 
ground test unit will demon- 
strate technology to be used 
in removing excess heal from 
inside the Space Station. 



Lockheed technician* prepare 
thermal control unit For test In 
vacuum chamber. 



Heat acquisition devices 
inside the modules evaporate 
an ammonia coolant sealed 
Inside of advanced heat 
pipes. In ihe absence of grav- 
ity, liquid and vapor are kepi 
separate inside ihe pipes by 
control devices that rely on 
capillary action, 

The vapor is piped ro a 50 
- 5Q-ft- radiator outside the 
Station, where ii is con- 
densed. and pumped back in- 
side for reuse. 

Johnson is also operati ng a 
lest bed for Freedom's data 
management system, based 
on components deiivered by 
prime contractor IBM. Con- 
trolling both Station operation 
and experimental instru- 



fLASW 



Plasma deposition [top left] produces X- 
ray window | bottom], Micrograph 
(middle] shows structure. Microwave 
deposition | above) Is another technique. 



Freedom Update: Space Station Systems Take Shape 
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Okay, so it isn’t. Bui it should be. Because 
Merit’s flavor is richer and more satisfying than you’d ever expect in 
a light cigarette. And Merit has even less tar than 
other leading lights, too. Look it up. 



MERIT 



Filter 




SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



O Philip Mih ri> Ik. IMIff 

Kings: S mg "tlf," OE mg ncolifia aif-paf cigaralla by FTC method 




AND TOUGH BIG FORD HAS THE 
MOST REPEA T BUYERS OF ANY 
FULL-SIZE PICKUP! 



Americans go with the truck 
leader. For the past 12 years, Ameri- 
cans have chosen tough Font pickups 
over all others.* And they're satisfied 
with their choice — because Ford 
has the highest percentage of rvpeat 
buyers of any Mf-size pickup! ** 

Last year Ford's F-Series pickups 
beat Chevy again by a big margin. 

BIGGER ENGINE, 
MQRETQRQUEI 

Ford's pickups offer a bigger stan- 



dard Six — with 10% more 
torque than Chevy. V-8s range 
from most powerful small gas 
V-8 to biggest diesel in ary pick- 
up. Only Ford pickups offer four 
multiple-port electronic fuel- 
injected engines. When properly 
equipped, some Fords are rated 
to tow a 12, 500-lb. trailer. 

COMFORT CAB CHOICE. 

Ford offers a complete range 
of cab choices. There’s a Regular 




Cab, SuperCah and '1-dr. Crew Cab 
— with single or dual rear wheels. 

BIGGER CARGO BOX, 
MORE PAYLOAD. 

Ford gives you a larger, wider, 
deeper pickup box than Chevy, 



i 




On many models. Fond carries 
more maximum payload than 
comparable Ctievys. 

AUTOMATIC LOCKING HUBS 
— STANDARD! 

Now on Ford F-150 4x4s! 

Fords also come with standard 
equipment the Chevy CK doesn't. 
Features like halogen headlamps, 
AM radio with digital clock, and 
four gauge package. 

All big Ford pickups have gas- 
pressuriaed shocks standard — 
for a smoother ride on-road or off. 
Ford was first with rear Anti-lock 
brakes, aerodynamic styling, 
and 4x4 Twin Traction Beam 
independent front suspension. 



SPECIFICATIONS 



engines 

Ma-hp. I ^*1, F- Ft ^cx 
LH3-Jip. SM. £FI V-B 
2m*\i ME-EFIV-B 
230-hp 7 sL EFI V-S 
liW-iwizaLdKKi 
FAVLOADS 

-Is? pickups - 

E75(u5^U|tK. 
F-£crieH 4i4 pickup* - 
1750 DM395 lbs. 



CA 05 

-i MmCaA. 

J-Vtrd £-Door Supt L rC;ib 
Fiui J 4 -Door Lcl w Cab 
MAJQB STANDARD 
EQUIPMENT 
ffiwtc braki.-i 
IWer TGik 
S-4peod I >1 3 sraitsjiiti^inn 
(jag-pretittracd i 9 »acIi 4 
Electro rue radio & %‘lock 
Full Trt^FUtru.-ftLillkrfl, 



TRANSFERABLE 
6/6Q WARRANTY 
Covers you and future owners, 
with no transfer cost, on major power- 
train components for 6 jears/fjG.OOO 
miles. Restrictions and deductible 
apply. Ask your Fol d Dealer for a 
copy of this limited warranty. 



BEST- BUILT AMERICAN 
TRUCKS fi YEARS RUNNING 
Based on an average of owner- 
reported problems in a series of 
surveys of '81- ’SS models designed 
awl built in North America. At 
Ford. “Quality is Job 17 

Now's die time to buy or lease. 

<*1 cskiiidir y*jr nuriuforturtTS - 
reported rdal deliveries huk^ 

’■Slaved liH.4 New Uar And Thu >. Bu yrt 
Study. 

CO WITH THE LEADER 




FORD PICKUPS 

BUILT FORD TOUGH 
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OUTDOORS 



BY JOE SKOIUJPA 



This Land Is Your Land: The Battle Over PWCs 



AH the modern inconven- 
iences . — Mark Twain 





IEW HAMPSHIRE'S 
I White Mountain Na- 
I tlonal Forest Isn't as 
grand as the Grand Canyon 
or as bad as the Badlands, 
but it's no less a magnificent 
treasure. Some of my most 
memorable wilderness expe- 
riences occurred here, espe- 
cially along the 7-mile length 
of the Franconia Ridge Trail, 

You can reach this route 
by taking the Liberty Spring 
Trail from the parking lot at 
Whitehouse Bridge, a few 
miles south of the Old Man of 
the Mountains at Franconia 
Notch. 

The ascent begins with a 
pleasant ramble through a 
lush forest glen. Then it an- 
gles upward, climbing 2700 
ft., for a demanding hike to 
the ridge line. This is the fast- 
est route I know to the high 
country, my favorite terrain, 
with its panoramic views and 
rocky trails. 

The first time I hiked this 
ridgeback, which ultimately 
leads to the Mississippi-long 
Appalachian Trail, was with 
Boy Scouts* Troop 93 F in 
1963. It remained a favorite 
of mine through the next £0 
years and I returned toil of* 
ten, until recently. 

Road not taken 

In the spring of 1985 I went 
back to the White house 
Bridge and found bulldozers 
hard at work. A 20-mile 
stretch of Interstate 93 r 



Is there a forjet^poviflewj personal wHprtraft on this J^k e, orshoutd it be aff-lfmlts? 



Loo of breeding habfeat threatens the icon. 



which runs from Boston to 
the Vermont border, was in 
the process of being carved 
out of my personal Eden. 

The construction crew 
wasn't actually demolishing 
the t railhead , j ust doing plas- 
tic atirgery. But when it was 
completed, my love affair 
with the Franconia Ridge 
Trail was over. 

Instead of 360“ 
panoramas, my 
paradise was cut 
in half: marvelous 
beauty to the east 
and a 3-lane 
(northern por- 
tion) or 4-lane 
(southern por- 
tion) scar to the 
west. Even worse 
was the incessant 



whoosh of traffic. Although 
Lhe expanded highway is a 
few miles away and thou- 
sands of feet below, the noise 
of speeding vehicles is cease- 
less and all too clear— no 
overhanging trees dampen 
it, no serendipitous turns 
Flow it down. 

This memory came to mind 
soon after publication of my 
apparently incendiary col- 
umn. “Invasion Of The Wa- 
ler Snatchers.” (See page 39, 
April *89.} The flood of letters 
from readers this column in- 
spired waa surprising. but 
even more amazing was they 
all disagreed with my opinion 
that personal watercraft 
fPWCs) are unfairly target- 
ed by legislators, most nota- 
bly in New Hampshire. 



Moat of the letters were 
thoughtful and illummating- 
Many, however, were filled 
with invective. And a few, 
not necessarily the coolest 
heads around, suggested my 
immediate dismissal, black- 
listing and , in one case , a “ fir- 
ing squad. 11 

Don't look back 

When Interstate 93, with its 
modem bulk and loud voice, 
transformed my beloved 
ridge back into an adjunct of 
the highway system, 1 was 
angry, I was mad. I was 
peeved. But ultimately, and 
inevitably, I adjusted to the 
situation by moving on. My 
hiking buddies and I ex- 
plored new areas and discov- 
f Ptoajrti lu nt to Pag ? 
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New! NRI course in 
Cellular Telephone 
Installation and 
Servicing prepares 
you to succeed in 
today’s fastest-growing 
communications field 

Now you can get the skills you need to cash in on today 's 
booming cellular industry as you install and test your own 
state-of-the-art cellular telephone. 

Cellular business is big business! 

In the few short years since the linst commercial oclluiai tekphime 
system went on-line, over 1 ,000,(100 people have signed up for service 
in more chan 120 cities nationwide Today, the industry is growing at an 
incredibly fast 4% a month, and experts predict that by 1991, ai least 
tfVXi of the United Slates wiU be ^ 

covered for cellular Service. Better 
yet, by 1993 total Industry revenues 
will exceed I lf3.0no,000,DOO — mukii'qj, 
cellular the fastest growing electronics 
communications field today. 

For you, rhat means extraordinary 
career anil money malting opportunities. 

Get a fas: start today with NR! s hot new course 
in Cellular Telephone Installation and Servicing. 

See how far you can go' 

Help wanted! Urgent demand for 
field technicians who can install and test 
new cellular telephone equipment! 

Gel the skills, knowledge, and confidence to install and test 
cellular telephone equipment, and you can name your price in 
this exploding new job market. Cellular system developers, 
retailers, and service providers— sJI on the pound floor of an 
indust ry that's still so young and growing so fast -are all willing to pay 
2 premium for anyone trained (o service this brand-new equipment. 

Now, with NRI, you can take full advantage of every exciting 
opportunity in today's— and tomorrow's— booming fieid of cellular 
communications 

Exclusive hands-on training Includes high-performance 
mobile cellular telephone you keep 

Your NRI course starts with the electronics fundamentals y ou need to 
understand and service all telephone systems, then walks you step by 
step through the installation, troubleshooting, and repair of popular 
telephone systems in use today. 

But dial's (list the beginning With a Solid Conventional phone 
servicing foundation behind you, you 're ready to build your expert 
understanding of the cellular telephone systems moving fast into 
communities all over the U-5. 

Following complete, easy-to-read guidelines, you install a Ml- 
featured mobile cellular telephone in your own car, then take it 
through a series of diagnostic tests to become fully acquainted with its 
operating functions, Best of all, if you live in an area already offering 
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cdlufar coverage, NRI will help you 
actually go on-line with up-todate, 
expert advice on ctxxxwg the best and 
most affordable cellular service available 

Send for your FREE 
catalog today 

For all the details about NRI's 
exclusive new training, send, the 
coupon today. You'll receive a 
complete catalog describing 
NRI's Cellular Telephone 
Installation and Servicing course 
plus NRI courses in other high- 
tech, in-demand fields. 

[fthe coupon is missing, 
write to NRI School of 
Electronics, McGraw-Hill 
Continuing Education Cento; 
■M01 Connecticut Avenue, 
Washington, DC ioooa. 



Set id Coupon Today For Free Catalog! 
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We help you repair your 

Get a handle on household repairs with The Home Solution® 
you Fix, glue, caulk... do just about anything that needs doing in 
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ered new ridgebacks, Naturally, FU al- 
ways miss the special pleasures of 
Franconia Ridge * but Fll learn to live 
with it. 

I'm not so sure people are ready to 
live with PWCs, which are obviously a 
red-hot issue right now, &mws€cel#bm t 
something that di vergent groups of peo- 
ple love to hate Property owners and 
conservationists, boaters and fisher- 
men, and lobbyists and politicians are all 
up in arms over a water toy they call ski 
craft, thrill craft or* mistaking the trees 
for the forest * Jet Skis. ( Personal water- 
craft* the most appropriate name, h re- 
jected as an innocuous-sounding 
euphemism, according to one reader* 
,J akin to calling drug dealers pharma- 
ceutical distributors T) 

While I don't retract or modify my 
earlier position, 1 believe certain points, 
apparently open to misinterpretation, 
should bo made crystal clear: 

L Here at Popular Mechanics, we 
strongly advocate responsible PWC op- 
eration, This not only means following 
all boating rules of the road p but observ- 
ing common courtesy, 

2. We strongly support all conservation 
efforts designed to protect threatened 
and endangered species, especially the 



loon, which nests in shallow water. 

3. All facts stated in my “Invasion Of 
The Water Snatchers 11 column are accu- 
rate. More than one reader alleged mis- 
representation, bias, inaccuracy. Fve 
since double-checked all paints in ques- 
tion (too many to list here) and 1 stand 
by my story. 

4, Neither l, nor anyone at PM, will 
ever write a story to placate advertis- 
ers. It baa never happened in the past, 
and it will never happen in the future. 
This iron-clad rule goes for large adver- 
tisers and small ones, of which PWCs 
are among the smal lest of the small. 

Shock of the new 

Nothing $o needs reform i ng as other peo- 
ples habits . — Mark Twain 

The inspiration of my “Invasion Of 
The Water Snatchers" column was last 
year's banning of PWCs on bod ics of wa- 
ter leas than 75 acres and on 15 larger 
lakes in Now Hampshire, Legislative 
action in other states and communities 
was also cited, raising the fear that 
PWCs would soon be severely restrict- 
ed nationwide. 

Thanks to all the letters and my fol- 
low-up phone calls* Fve since become 
well-educated on the PWC controversy, 
especially in New Hampshire. There 
are currently 50 bills pertaining to 
PWCs pending in the Granite State, 



The one most likely to emerge is a bit! al- 
lowing citizen* to petition for FWC re- 
strictions on a lake-by-lake basis. Last 
year's ban, on smaller lakes and 15 larg- 
er exceptions* remains in effect. 

Interestingly* the compromise bill's 
original language was just the reverse — 
banning PWC use firsL and then permit- 
ting lake-by-lake hearings later. Cur- 
ren 1 Governor* J udd Gregg* by the way * 
is on record as opposing PWC use en- 
tirely. (Reportedly* he joked about 
11 taking a sledgehammer to them ") And 
fo rmer Governor, Mel Thomson, is in fa- 
vor of the Draconian language of the 
original bill. 

Even staunch opponents estimate 
that only 1500 to 2000 PWCs operate in 
New Hampshire, so why alt the fuss? 
Why the invective, the flood of restric- 
tive balls, the record-breakingatten- 
dance at hearings? 

Human nature is at work here. PWCs 
are new and radically different from tra- 
ditional water sports. Adjustments to 
noise and close-tQ- shore usage are re- 
quired by nonusers. PWC riders, in 
general, are youthful and prone to hot- 
dogging and abuses, no doubt, have oc- 
curred. And finally* water resources 
are limited and fast approaching critical 
overuse* which is the real reason loons 
have diminished. PWCs are the new kid 
on the block and an easy scapegoat for 
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present ills, (On the phone, several 
readers admitted that PWC laws are 
the first shot in their war for more re- 
strictive lake management policies, and 
that canoes and kayaks are even more 
troublesome to nosting Loons than 
FWCs + ) 

Where do you stand? 

I don't know about you, but to me PWCs 
are a lot easier to live with than deple- 
tion of the oaone layer, global warming, 
add rain, ocean dumping, oil spills and 
toxic waste sites. Is the PWC contro- 
versy really more emotionally charged 
than, say, the rapid extinction of spe- 
cies, estimated in a recent issue of Na- 
tional Geographic to be about one 
million losses in the next £5 years, or 
one every 15 minutes? 

The only way 1 tan explain it i« that 
people are fed up with the continuing 
erosion of what used ta be called quality 
of life, They want to fights even if only 
symbolically, for a comfortable lifestyle 
that's rapidly disappearing. And 
they've targeted PWCs as another out- 
let for their growing urge to declare , 
^Not in my backyard!" 

I believe the PWC controversy raises 
a number of questions. Is there a place 
for safe, responsible use of PWCs on our 
waterways? Do PWC Users hive legiti- 
mate rights? Are lakes and rivers be- 



coming dangerously overcrowded? Is 
continued survi val of wildlife incompati- 
ble with current heavy recreational use 
of resources? And, finally, is opposition 
to PWCs really juat a symptom of a larg- 
er problem that should be the real focus 
of our attention? 

I'd be interested to hear from readers 
concern ng you r responses to the above . 
Ultimately, I believe the world will ad- 
just to PWCs, just as it did to the rail- 
road, horseless carriage and motorboat, 
(Just as I did to the work on Interstate 
93.) 

But in the meantime, PWC devotees, 
of which 1 am one. must police their 
ranks. There is a perception among the 
general public, recently fueled by net- 
work television reports with Him foot- 
age to support it, that PWCs are 
regularly driven in an inconsiderate and 
dangerous manner. This perception. 
I've recently come to understand, oper- 
ates on two levels: 1, Many nonusers 
genuinely believe that the average 
PWC rider is a born troublemaker (or 
worse), who is attracted La PWCs be- 
cause 2. PWCs, by their very design, 
are reckless {or Worse) vehicles. 

The craft may be Intimidating to non- 
users, and even annoying, but like all 
plastic -and -metal machines, they're in- 
herently neutral. (Fm excluding weap- 
ons of destruction.) When naed 



responsibly, Fve no doubt that PWC* 
arc a* capable of following the boating 
rules of the read as any other craft on 
the water. 

What arc gome of the worat PWC of- 
fenses? Here's a shorL list: 2. Wake 
jumping, £. Driving out nonusers from 
an area by monopolizing it, 3. Running 
too dose to shore, 4. Running too near 
swimmers, 5. Making noise too early in 
the morning, 6. Not yielding right of 
way to other boats, 7. Chasing birds and 
other wildlife, and 8- Disobeying no- 
wake signs. 

None of these is a capital ofTcnse. but 
taken together they add up to a pattern 
of abuse. This is, perhaps, the most 
damning criticism of ail, because it 
seems to point to the necessity of in- 
creasing marine patrols at a Lime when 
there ia no money available to do so. 

To be honest, L spend roughly 600 
hours ur the water each year in various 
parts of the co untry and Fve never wit- 
nessed an outrageous PWC incident. 
Maybe Fve been lucky, but 1 don't think 
so. Nevertheless, L still think it's up to 
PWC users to police themselves and the 
time to start is now. The future of the 
sport is in their hands. The beat advice I 
can give, which comes from a born trou- 
blemaker himself, Mark Twain, is: "Al- 
ways do right. This will gratify same 
people and aatouiah the resL. H M 
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INSIDE DETROIT 



BY JIM DUNNE 



Focusing On The 1 992 Bonneville 




mough heaviJy disguiicd r 1 99 I Bgnn^vi IJ* test mule lndk*t« what front of Pont!*? will look Fltae, 



HE FURTHER our 
camera looks into the 
future, the fuzzier the 
picture becomes. This proto- 
type of the 1992 Pontiac Bon- 
neville is undergoing tests 
now at GM ? s proving grounds 
in Michigan and Arizona. 

Much of the rear part of 
this car is disguised to hide 
the C-pusfc area. The sloping 
panel at the rear covers an 
upright back window, and 
distorts the appearance of 
the car, this to cover Ponti- 
ac's actual styling intentions. 

Rut the front end is anoth- 
er story. Because the car’s 
new styling may affect the 
air intakes used for engine 
Mmhng, no disguises are per- 
mitted. So the front end 
shown in this spy photo is 
just about what the 1992 
Bonneville will look like. 

Mechanical details arc un- 
changed for the most part, 
with front-wheel drive and 
3.8-liter V6 engine sim ilar in 
most respects in today's Pon- 
tiac flagship model. 

Probe, 1990 

An all-new model just over a 
year ago, the Probe for ISfflU 
will he only slightly changed 
in appearance. Look to the 
grille texture to see the dif- 
ference, An eggerate insert 
in the grille opening identi- 
fies the h £H) model- The 89* 
have open scaups with no 
grille. 



Probe will continue with a 
1-cylinder engine until the 
1992 model is introduced At 
that point a Ford-made Vfi 
will become the top engine 
option. 

Probe is manufactured! as a 
joint Fond -Mazda venture at 
the new Mazda Flat Rock 
plant , j list outside Detroit . 

Caprice 

Comments 

A sample drive of the 1991 
Chevrolet Caprice shows 
that the car is little different 
in acceleration and bundling 
from current models. But the 
big Chevy sedan of the future 
is dramatically different in 
appearance and modestly im- 
proved in ride. 

its exterior styling 
changes speak for them- 
selves. The new car is 3 in. 
wider and 2.5 in. longer than 



the 1989 Caprice. It appears 
even bigger, with its softly 
curved body surfaces and 
aero profile. 

The windshield angle is 
particularly interesting. The 
base of the glass will be 
moved forward about 6 in., 
giving the glass an aggres- 



sive rake. Because of this one 
change, the wipers will be 
exposed, rather than hidden 
under the lip uf ihe hood. 

Also, the healer/air-condi- 
tioning system will be moved 
from under the hood to the in- 
terior of the car, under the In- 
strument panel. 

u It's a more efficient posi- 
tion for the air conditioner, 11 
reports one Chevy official. 
^The coolant follows a 
straighter path in this sys- 
tem, since we need fewer 
tight turns in the plumbing. 
Air-conditioning efficiency is 
up 30 percent. 11 

Radio controls are also 
M new." In place of pushbut- 



tons and rocker switches the 
Caprice radio wilt Use twist 
knobs for ONftlFF, VOLUME 
and fitatitm tuning. 

“You won't see a fuWEH 
button either," reports our 
Chevy engineer. "It’s just 
not necessary," 

While the skin is new p , the 



Caprice's 1991 basic layout is 
tried and true. It uses a 5-0- 
Eiter fuel-injected Vg, 4- 
speed automatic, and rear- 
wheel drive, all mounted in a 
frame-and-body chassis. 
That’s a virtual carryover 
from the 1989 model. 

However, the ride has 
been Improved through the 
use of softer body insulators, 
designed to soak up some uf 
the harshness of the tires T 
producing quieter, smoother 
operation. 

Placebo Pedal 

A [lummy clutch pedal to go 
along w r ilh its new type of 

( PletiHr turn topogtdi) 






T 99 1 m?vy Caprice wfl \ ride atop current rear-drive platform. 



m 
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P eople write to pennzoil 

Straight answers from the automotive experts. 




What's The Right Oil For Your 
Light Truck? 

[Ve received n kit of letters recently 
from owners of light trucks, which 
include popular mini and mid-sb.e 
sport pick-up trucks. 

And their #1 concern is motor oil. 
What's the best oil? Can I use the 
same oil for my truck that I use in my 
car? Are there motor oils exclusively 
for light trucks? The answers fall into 
three categories. 

Truck Engines Vs. Car Engines 
First of all the main thing 1 want 
to stress is that there's rru difference 
between light truck engines and 
passenger car engines. 

It's not tiAdl you're driving, but 
how you're driving your light truck 
that makes the big difference. Like 
using it for off-road in 4- wheel drive. 
Pulling big trailers. Mauling heavy 
loads. The kind of driving that makes 
your tight truck engine rev higher, 
run hotter, and work harder than 
your car engine. 

And with this kind of rugged 
driving, more frequent oil changes 
are needed, to avoid oil Contamin- 
ation and the possibility of severe 
engine wear. 

Finding The Right Oil 

To be sure you're using the proper 
motor oil, you should follow one 
simple rule: Check you owner** manual. 
ini tell you the exact weight and 
API (American Petroleum Institute) 
classification your light truck is 




By Don Johnson 



Vice President Product Engineering 
Pen moil Products Company 



designed to use. By following your 
manufacturer s recommendations, 
you're assured of getting the best 
protection for your truck engine, and 
your truck warranty. Don't choose a 
motor oil based on price or conve- 
nience. If ii 's not the right weight and 
API classification recommended in your 
owner's manuah don t use it! 

The Myth Of "Specialty" Truck Oils 
Some of you have also asked me 
about certain oils claiming to be 
''specially -formulated" for light 
trucks. These so-called "truck" oils 
have an API classification of W CE W — 
a classification for heavy-duty ! rucks, 
like 18- wheelers with Cummins or 
Mack diesel engines 
You won't find these oils recom- 
mended in your owner's manual for 



gasoline engines. So for all gasoline 
powered light trucks, a class i I scat ion 
of Jr SG/CD" is strongly recommended. 

The important thing to keep in 
mind is, even while an oil may not 
be harmful to you r engine* if it's rftft 
rriejrdfd by the manufacturer 
and you have an oil-related engine 
problem,, your truck warranty could 
he voided, and repair dusts could 
be yours alone! 

My Recommendation 
For Light truck owners who want 
the best in engine protection, 1 tell 
them to check their owner's manual. 
And then, choose quality Pennzoil 
in the weight recommended by 
the manufacturer. 

Every weight of Pennzoil Motor 
Oil exceeds the API's highest 
standards for passenger car engine 
protection, and for light (rucks, too. 

So no matter what make oflight pick- 
up truck you have, there's a Pennzoil 
Motor Oil with the right specifications 
that ran prolert it. Tn any tempera- 
ture. And in any driving condition. 

WF/RE OPEN TO QUESTIONS 
about your motor oils, lubricants and 
engines. However, you can tell us a 
few things, too. Maybe you've dis- 
covered something interesting about 
motor oils or lubricants. Or you have 
a special reason for being a Pennzoil 
fan. We would like to hear from you. 
Write (o: Don Johnson, Pennzoil 
Products Company, P O Box2%7, 
Houston, TX 77252-2967. 



(« my 

WforMCfassProtection' 
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manual trails mi ss ion is one of the sug- 
pest in ns the Ltlk company is hearing 
from the auto companies. Luk, a Ger- 
man company operating out of Ohio, 
mipptfca dutches ami dutch parta to all 
of the ILS, automakers. Their latest de- 
sign is Jin automatic/manual transmis- 
sion that needs no clutch pedal. Just 
move the shift handle, and a clutch auto- 
matically disengages through a torque 
converter, fn addition, the Luk clutch 
helps a car run smoother. The torque 
converter dampens the vibrations that 
come from engine pulses or torque 
spikes and dri ver error. 



But when Luk engineers demonstrate 
od the new system for Detroit's engi- 
neers, they were asked if they could put 
the clutch pedal back in the cur. Many 
drivers want a dutch pedal, it seems, 
whether they use it or not. So Luk is 
now investigating a clutch system that 
uses both a manually operated dutch 
and an automatic. Or, as has been sug- 
gested, a setup with a dummy pedal. 

Preheater 

Summer may be the wrong season to 
talk about it + but GM is developing a 
heater system that will warm up ynur 
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Results that come from a heavy* 
bodied paint remover made etpc^ 
cially For wood, which attacks iht 
paint but not the wood. 

The ordinary peffOtl: 
Dennis Lane, pol ice officer. 
The cKtraordinirv result; 
Well, just liKik at ihti chest 

— 4, I had Muncihin^ to gel 

off my che&i— 5 layers of paint.” 



ORDINARY 

PEOPLE. 

EXTRAORDINARY 
RESULTS. 



Dennis declares, “My chest was 
layered in plini Em I knew deep 
down there was beautiful wwd, 
ini I tiHjk its. zoais off ejjiiv with 
Fbrmby s* Paint Rcinoncr. And 
wichcaui sanding " 

Independent TCSIS show that of 
the thrctbeii known brands. 
Formby's Paint Rcnuiver \& bet rex 
7ii removing more layers of paint- 
And our special wood formula 
doesn't raise 
the grain 



Fortunately, you too can gr r great 
results with all Fbcmby* products 
No one ha* a more 
compete system to 
make wo d ca re 
raster. 

Tq learn more, write 
us ac che FormbyV 
^brkibop.Ottvc 
Branch, MS 39654- 
Let our 3 generations 
of wood care expertise 
help you spruce up 
your wood. 







car before you start it in the morning. A 
small gasoline heater is designed to 
ignite— either by remote control or au- 
to matically— and heat up the engine 
coolant. 

An extra water pump and the ear f B 
heater system is used as part of the 
heatup sequence. After a half hour or 
so, the engine becomes wanned up, the 
interior of the car reaches about 55°, and 
the windshield is cleared of frost. 

The system reportedly is similar to 
one sold in Europe. 

GM Alphabetic! 

Dlrismobile ran into unexpected difficult 
ty in assigning a code letter to one of its 
future models. Originally, the vehicle 
was assigned the letter Q as part of its 
code name. But that was soon switched 
to the letter G. 

It seems that not ali the computers at 
General Motors read the letter Q in 
quite the same way. To some of the com- 
puters, it meant something else Lhat had 
nothing to do with automobiles. So the 
encoders went back to the code room 
and punched up another aft he General's 
much-used G codes. 

Saturn-San 

If you can't lick 'em, copy them. That 
seems the plan at Saturn, where Japa- 
nese methods, machines and marques 
are used to help produce the new sub- 
compact due out in the fall of 1990, 

The Japanese work method of cooper- 
ation between worker and management 
is in full bloom at Saturn, Union mem- 
bers work alongside management in ev- 
eryday chores as well as in strategic 
planning meetings. A number of heavy- 
duly Japanese machines are installed in 
the Saturn plant, inducting two monster 
4500-tun stamping presses that bear the 
Komatsu brand and smaller Hitachi-Zo- 
sen presses— all imported from Japan. 

All-American Mazda! 

Mazda officials say their assembly plant 
in Michigan builds MX -Its to the same 
high-quality levels as those built in Ja- 
pam and perhaps even higher. 

It is generally accepted that Japanese 
quality has been the standard of the 
world lately, so the Mazda estimate is 
highly significant. 

Much of the credit is given to the U.S. 
auto workers, who accept the Mazda 
plan for more cooperation between 
workers and management. 

The Mazda system of continuous im- 
provement — kaizen — is working in the 
U.M. plant. Teams of workers identify a 
problem, plan together to get it fixed. It 
is also pointed out the M azda plant in the 
US has the benefit of operating with 
all new machinery — dies, presses, ma- 
chine took — and the latest in electronic 
controls. M 
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PM HOTLINES 



COMMUNICATE 
WITH US 

We’re trying our best to make it easier 
for you to communicate with us. 

Here are four ways you can do it. 



HOTLINE PHONE NUMBERS 



Special telephone numbers here at Popular Mechanics a I low you to call 
our editors directly and easily They're activated once a week, on 
Wednesdays, from 3 to 5 PM EDT. All the editorial staff hotline phone 
numbers are listed here. 



HOME A SHOP 


Stev«nWIII»n, editor 
(building, home remolding) 
Tom Klenck 

[shop design tools,) 

1 Roy Berendwhn 

[furnfcure making and design) 


(212)265-7538 
(212)265-7570 
f 212)265-7572 


ELECTRONICS/PHOTOGRAPHY 




Stephen Booth, editor 
SCIENCE/TECH NO LOG Y/AEROSPACE 


(2l2JZ65-75er 1 


Tim Cole, editor 
AUTOMOTIVE 


[2 1 2] 265-7740 


Tony S’wm n, edtor 
(new cars, iriatofspons) 

Mike Allen 

(technical and design, care and maintenance! 


(212)265-7526 

(212)265-7536 


BOATING /OUTDOORS 




/oc Skorupa, editor 
GENERAL 


[212) 265-7596 


Joe Oldham, editor-in-chief 
Bill Hartford, managing editor 


[212)265-7503 

[212)265-7518 



READER SERVICE BUREAU 



We have a Reader Informatron Bureau that rs operational five days a 
week during regular business hours. Our Reader Service Bureau number is 
(2 12) 649-31 27. Please call our Reader Service Bureau, nor our editors, for 
information on back issues, reprints of articles, subscription inquiries, 
plans offers and so on. It wifi save us all time, 



ELECTRONIC MAIL 



You can call the PM computer any day between 6 PM and 8 AM (only) 
EDT. The number is |2I2J 582-8369. Once you're on line, you can leave 
messages for specific editors, or direct inquiries and comments to a specif- 
ic department. The department bulletin board also allows you to share 
your thoughts with other readers who call in. 

New users will get an identification number and password that allow 
them to access the system. Simply set your communications software to8 
bits, no parity and one stop bit |8-N- 1), and set the baud at 300 or 1 200. If 
you're asking a specific question, allow a week before calling back for our 
answer. 



FAX MACHINE 



You can fax written mail to us If you have access to a fax machine. Our 
fax number rs [2 1 2] 586-5562 and is available 24 hours a day, 



The only 
cleaner you’ll 
ever need. 



Why buy expensive specials cleans when 
ail you need s Simple Green 1 7 Other tlsantrs 
m olten I q'k ic . Huslic nr abrasive who 
means you co-jid tfamafle your car or yourself 

Simple Greer's conceniieted formula can be 
dilulfrd 10 perform many different cleaning 
iCtJS whether you wan? to degrease an engine 
wash youi car of remove grease train uphols- 
tery B*s| of all Simple Green is non-toxic, 
biodegradable and non -abrasive you dcn'l 
have Id worry about damaging ifce pami on 
your car Itie coal mg on ycut expensive wheels 
or drying out any fll the rubber hoses and wires 
on your engine 

II you've got a lot ol inings to dean you need 




Simple Green 1 

* Engines 
■ Wheels 

* White Walls 



Upholstery 
Vinyl Tops 
Concrete 



* Hands 

* Car Wash 
•Windows 
Ava-iabse m Auiomorive Hardware and Food 
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OLD HOUSE RESTORATION 



BV BOB VILA 



Restoring Slate And Tile Roofs 







O F YOUR old ho tine 
has an original slate 
or tile roof, consider 
it a lucky inheritance. Aes- 
thetics aside, many of these 
early roofing materials are 
still functioning; well today, 
after years of exposure to 
time and the elements. 

But when roofing prob- 
lems arise in one of these 
original reties, it's often time 
for the lucky old -house own- 
er to stand firm against the 
advice given by many mod- 
em roofers to replace these 
beautiful, old materials with 
today’s asphalt shingles. 

In most raises, whatever 
problems da arise after years 
of faithful service can be re- 
paired. If you're a sophisti- 
cated do-it-youraelfer—and 
aren't afraid of heights— you 
can probably tackle many of 
these repairs yourself! If not, 
it's simply a matter of doing 
some research to find a quali- 
fied rtu ifer who has experi- 
ence restoring slate or tile 
roofs, and is sensitive to your 
desire to save it. 

Let + s take a look at these 
historic roofing materials 
and the problems that are 
likely to arise with them, sis 
welt as the best way tu com- 
plete your restoration. 

The basics 

Longevity, coupled with Lhe 
fact that they are virtually 
maintenance- free, are two of 
the prime ad vantages of slate 
and tile roofs. 

Considered the finest roof- 
ing material money can buy r 
slate was popular until the 
late 19£(k. A naturally dura- 
ble stone, it’s not uncommon 
for a properly laid slate roof 
to last 100 years or more. 

Slate will differ in color de- 
pending on the veins from 
which it was mined, and gen- 



Contribunng Editor Bob 
Vila is host of public televi- 
sion's iE This Old Rouse * 



erally ranges from various 
shades of blacks, blues, 
grays and greens to the rarer 
purples and reds. 

There are two kinds of tile 
roofs’ clay and concrete. 
Commonly associated with 
Spanish Mission, Roman- 
esque Revival and Italian 
Villa-style houses, clay tiles 
have been produced in Amer- 
ica since the mid 1600s. 
Found in numerous configu- 
rations, most common are ei- 
ther flat nr Spanish S-shaped 
tiles. 

Concrete tiles, manufac- 
tured in the early 1900 b, 
wore very popular then. Pre- 
dominantly red or green, 
time and the elements have 
often eroded moat of the col- 
or from the exposed portions 
of these tiles. So what you of- 
ten see 1 when you look up at 
an old concrete tile roof, is 
something akin to a giant 
sidewalk. Like clay tiles, 
both 8-shaped and flat con- 
crete tiles are commonly 



found ran old-hnusft roofs. 
Some of the latter, called bar 
Li Jen, have channel!*, flutes or 
riba on the top surface. 

All these materials are stOl 
being manufactured or quar- 
ried — in the cane nf alate 
— today, Asa testa men t to 
Lheir longevity, it's not un- 
common to find a 50-year 
warranty with these new 
products. Of course, quality 
like this doesn't came cheap. 
You can expect to pay many 
Limes more for a new slate ur 
tile roof than you would for 
even the best asphalt materi- 
al money can buy. 

Rut unless the elements 
have totally deteriorated 
your old roofing material, re- 
pairing your roof shouldn't 
mean a total replacement., It 
is possible, in many cases, to 
restore an existing slate or 
tile roof. 

Reasons for failure 

One of the biggest culprits in 
slate roof failure is initial use 



of the wrong nails. Copper 
nails are the only thing that 
should ever be used to secure 
this material. If you notice an 
alarming number of slates 
are loose or mining, the rea- 
snn could be that the old 
nails — which were probably 
iron— have deteriorated. 
The worst case scenario is 
that the whole roof was laid 
this way. If deteriorated 
nails is the case, the only so- 
lution may be to take up the 
remaining slates and reday 
the roof correctly . 

Occasionally, the slate it- 
self will be at fault. Some 
slates are naturally more po- 
rous than others and, over 
the years, the natural freeze- 
thaw cycle will take its toll on 
them. The results, spalled 
or delaminated materials, 
weaken the roof as- a whole 
and must be replaced. 

Another problem common 
to both slate and tile roofs is 
breakage from mechanical 
means. Usually, this is the 
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result of fallen tree limbs or miking on 
the roof— perhaps to install a TV anten- 
na — and stepping un the roof the wrong 
way. You really have to he careful on 
these surfaces to distribute your weight 
evenly by walking on the areas where 
the tiles or slates lap one another — this, 
of course, is the .strongest spot. 

Since any cracked or missing tiles nr 
slates leave dangerous gaps in the sur- 
face for the weather to enter, locating 
these weak spots is your first defense 
against future leakage and roL 

Replacing slate and tile 

If yau've caught the problem in time and 
the felt paper, which acta as a vapor bar- 
rier under the rnof, Lb still functioning 
properly— meaning it’a repelling water 
—individual tile or slate replacement is 
usually ail that's required to get that old 
reof back in shape. 

The easiest tiles to replace are those 
that have lugs on the back which simply 
latch over the wood strip. Once the bro- 
ken tile is removed, a little shove with 
your hand is usually all that's needed to 
make the new tile jump over the strip. 
In addition to the hold of these back 
lugs, the tile is also interlocked with its 
neighbors on both sides and overhead. 
Depending on the roofs pitch, this is 
usually sufficient for it to stay in place. 

Many times, flat or S-shaped tiles are 
nailed at the Lop to the wood strip. Ifyuu 
can't get up that far to nail in a new tile, 
inserting and nailing a copper strip be- 
tween the tiles can act as a clip to hold 
the replacement piece in place. Simply 
push the new tile up and in place, then 
bend the copper strip up to hold it. 

Replacing slate is a similar process. 
Using a ripper, a special too! designed 
forthistype of roof work T release the old 
slate and clear the pocket of all old nails. 
Then simply Elide the replacement slate 
in place, securing it with a slate hook. 
These galvanized p heavy-gauge wires 
are formed into a small S-shape. A nail 
in the top part of the hook secures it to 
the roof, while the bend in the bottom 
holds the slate in place. 

Probably the most difficult part of 
this project is finding the needed re- 
placement pieces. The color of both tiles 
and slate will always vary. Add to this 
the altering effects of the dements and 
pollution, and you can see that finding 
the right match may take some digging. 

Because of this, it's best to firat try to 
find replacement materials locally. If 
you've got a tile or slate roof, yours 
probably wasn't the only one laid in your 
community. Other? have probably been 
removed and replaced with mure mod- 
ern roofing materials over the years* 
Check the Yellow Pages for the oldest 
roofing company in your area. Chances 
are, they may have an inventory of the 
old materials they've removed. 




Slate tJJes not onfy vary In color, but also In 
and texture. Clay tile*, on the other 
hand, can vary fin color but are mudi more 
uniform In sire and texture. Concrete tiles 
am che most uniform of air. 

if your local search fails, there are 
companies that inventory this type of 
thing. Raleigh, Inc. f 1921 Genoa Rd., 
Belvidere, IL 61008, (815)544-4141, 
will ship replacement tiles and slates 
anywhere in the country. The New En- 
gland Slate Co., Burr Pond Rd * Sud- 
bury, VT 05733, (802)847-8809, is 
another good source for sal vaged slate. 

Take up and re-lay 

Unfortunately, roof restoration prob- 
lems often go a bit deeper than just sim- 
ple replacement. While the majority of 
these roofing material? will successfully 
withstand the test of time, the under- 
laymenl will not. 

If the felt paper is dry, parched or 
cracked sa that it no longer repels mois- 
Lure or sheds water, then you've got a 
biggEr job on your hands. Many times 
when the felt paper has failed , you TJ find 
that the wood strips, or battens, the 
tiles are attached to have also deterio- 
rated. Even more seriaiis is the proba- 
bility that the decking below has also 
begun to feel the effects af the weather 
and it r too, has started to rot. 

If that's the case, you'll have to take 
up and nr -lay the roof in these problem 
spots. Basically, this involves removing 
the tde? or slate, replacing the decking, 
wood strips and felt paper, then laying 
the original tile nr slate back down. 

Deterioration like this usually occurs 
in places where moisture tend? to accu- 
mulate, like eave courses and areas near 
dormers and valleys, or in spots where 
the freeze-thaw cycle or ice damming 
occurs. Of course, any places where 
you've had broken or missing tiles or 
slate? for a prolonged length of time or 
where the flashing is worn and ineffec- 
tive are also prime candidate? for struc- 
tural damage underneath. 

If you discover that your roof does 
warrant this work, your experience and 
expertise level — as well as the pilch of 
the roof— should be a guide when decid- 
ing whether or not you am do this job 
yourself. If you decide tq go the profes- 
sional mute, make sure the contractor 
you choose has good references. M 
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Let Heil 
guide you 
to energy 
savings* 



Send for your free copy of Ihe Hril 
Home Comfort Guide and get varied on 
the road to energy saving This easy b> 
read booklet tolls you everything you 
need to know ahoul buying an energy 
efficient home heating or cooling system. 

For example, did you know that the 
Heil 712 1* one of the most efficient 
central ajr conditioner* on 
the market today? 

Send for your copy 
of the Hei! Home 
Comfort Guide and 
learn how you can 
lower those monthly 
ener^ emti. 



For a FRE E copy of the Heil Huetw Comfort 

Guide, call toll-free 

MdM*7470fl 

Of fill in this coupon and mail U>: 

HtU 

Inquiry LtepL 

4&0 TfcntH Circle North 

NasfinEk TN .17303 

□ Yes. t‘d I ike So learn how io save on enenfr 
Coali. Send ttic yotir FREE copy of the 

Het| Home Comfort Cuide. 



POPULAR MECHANICS * AUGUST 1 9S? 



35 




ELECTRONICS 



BY STEPHEN A„ BOOTH 



The Reruns Of August 




OTHING IS sup- 
posed to happen in 
August. This is why it 
is nicknamed 'The dog days," 
To seame n of the ssili ng age, 
the winds died and becalmed 
their ships in the month 
when Sirius, the Dog Star, 
rose and set with the Sun. To 
people of the television age, 
August is reruns time, the 
dark before the dawn of a 
new programming season. 

Contrary to its lethargic 
reputation, August can boast 
I utw of memorable broadcast- 
ing events. On Aug. 5, 1921, 
radio station KDKA in Pitts- 
burgh delivered the first 
broadcast of a major league 
baseball game. The dog days 
brought the first major 
league telecasts, too— in 
black and white on Aug. 26, 
1939, and in color on Aug. 1 1, 
195 L Both came from Eb- 
bets Field, courtesy of the 
Brooklyn Dodgers and NBC. 

Actually , the first baseball 
telecast (and first sports tele- 
cast of any kind) hit the air- 
waves on May 17, 1939 — 



ago at the New Y ark World's 
Fair. But TV wasn't bom in 
1939, nor is it the brainchild 
of any one inventor. 

The precedents reach back 
to the late 19th century, and 
represent the contributions 
of many individuals. This 
heritage is elaborately docu- 
mented in the exhibition of 
TV's history, titled “Ameri- 
can Television From The 
Fair To The Family, 1939- 
1989/' currently running at 
the Smithsonian Institute's 
National Musoumof Ameri- 
can History. 

YouTt find the exhibit in 
the museum's Nation of Na- 
tions wing — an appropriate 
location, as TV was an inter* 
national development. In 

fact, the term television was 
coined by a Russian, Con- 
stantin Perakyi, presenting a 
technical paper in Paris in 
1900— though American sci* 
ence- fiction maven Hugo 
Gern shack popularized the 
ward. Earlier, in 1879, Brit- 



ain's Sir William Crookes had 
begun experiments with the 
cathode rays needed for elee- 
t remit television, and by 
1897, Germany's Karl Ferdi* 
nand Braun managed to con- 
trol the electron scanning 
beam in u cathode-ray tube. 
While work on electronic 
television progressed in the 
wings, the public's first ac- 
quaintance with "radio- 
movies" came with 
mechanical television. 

In 1884, Germany’s Paul 
Gottlieb Nipknw developed s 
mechanical scanning device 
that could transmit images 
over short distances. The 
basic idea was to direct the 
light reflecting off a subject 
through hales in a spinning 
disc— much [ike the shutter 
I of a motion picture camera. 
But instead of directing the 
exposures to light-sensitive 
film* the image receptor was 
a photoelectric cell. 

Mechimicat TV broadcasts 
commenced in the 1920s. 
Britain's John Logie Baird 

i Pfrmtr iunt fojwgf Jtfl 



Ptifkos Predicts | Mow j 

was futuristic compared 

to (he coriwnttonal 
Admiral console [left), 



Below, Pilot 3-m. TV wtth mineral oil 
magnifier [top f and Zenltti porthole sec. 



exactly 50 years tn the day 
this column hits the press. It 
was NBC's camera again, at 
a game between Princeton 
and Columbia, alma matter 
of Yankee great Lou Gehrig. 

Just 17 days before, on 
April 30 r NBC had begun 
regular telecasts with the 
first airing of a presidential 
address — Franklin Delano 
Roosevelt opening the New 
York World's Fair. Because 
fewer than 200 TVs were 
available, only about 1000 
people saw FDR compared 
to some 24,000 who turned 
out at Yankee Stadium that 
day. The people wha wit- 
nessed the fihst presidential 
telecast probably didn't real- 
ize it would change politics 
forever, any more than the 
base ball crowd realized it 
was witnessing Lou Gehrig's 
Last game. 

As noted cn last montl/s 
column (^Electronics/' page 
20), regular tel ^casting in the 
ILS, commenced &0 y ears 



Vintage mowt Irrtludef from nap leftfr ' 'Howdy Doody. " "I Love Lucy/ Brooklyn Dodger? from Ebb*ts F|#kJ. Gkawn's Honeymowwn, 
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Tb X 



Thank to Truck Riders 



by Pioneer, there's no reason 
to ever leave your track. 



W hen you’ve got Truck Riders, 
you've got <it] you need right there 
in your truck. 

Like a high-power AM/FM 
cassette deck with Quick Release 
and rugged control knobs. Super 
Raw for doubly rich lows. And 
Supertuner* III™" for dear FM 
reception even when you’re out in 
the boonies. 

Add rugged 200-watt speakers 
i [acoustically designed for your 
cab) and you may never leave your 
truck. Except to pul the speakers 



on lire hood, which you can do 
I hanks to an easily detachable 
mounting system. 

Truck Rulers by Pioneer. 

Don t get stuck with anything else. 

For more information about 
the new line of Truck Riders 
cassette decks and speakers, call 
1-800-421-1404. 

PIONEER 



2&IWCK 
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TOYOTA PARTS AND SERVICE 






THE 

PERFECT FIT: 
YOUR TOYOTA 
AND TOYOTA 
QUALITY 
DEALER 
SERVICE. 

Its no puzzle at all keeping 
your Toyoia running like new, 
|usl treat it to Genuine Toyota 
Parts and Dealer Service. 
When you buy a Toyota, you 
buy quality. And your "Toyota 
dealer is always ready to help 
you keep it that way. 

For more information about 
Toyota products or service, 
contact your Toyota dealer or 
call 1-SOO-BM33L Gel More 
From Life Buckle Upl 

TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHlNP MORE? 




introduced a working system In 1925, a 
development paralleled in the U.S. by 
Charles Frauds Perkins. The latter, a 
lone Inventor who also developed the 
modern movie projector, became a 
broadcaster in 19S8 vrhen the federal 
government issued permits for experi- 
mental telecasts. His two experimental 
stations aired movie films, which Amer- 
icans could view through the 1-in , peep- 
holes of hnmehuilt, spinning-disc re- 
ceivers, Soon after, the big boys like 
RCA (NBC) and General Electric 
jumped in. 

Developments in all-electronic TV 
would short-circuit the mechanical sys- 
tem. Between 1923 and 1931 r all the 
pieces Were in place, thanks to simulta- 
neous breakthroughs in display and 
camera tubea by Philo T, Foma worth, a 
Mid western whizddd, and RCA's Rus- 
sian-born Vladimir K. Zworkln (the in- 
dependent David and the corporate 
Goliath would fight patent battles for 
years to come), ironically, the British 
Broadcasting Gorp. embraced the booty- 
tube in 1936 — three years before NBC's 
World’s Fair telecast and five years be- 
fore the U.5. Federal Communications 
Commission okayed our present NTSC 
(National Television System Commit- 
tee) method of telecasting. 

The rent is history. Although NBC 
began regular telecasta in 1939, and 
TVs were on the market (pioneer Allen 
R. DuMont was actually selling a '-gi- 
ant” 14dm tube receiver in 1938), TV 
d idn't take off until after World War II, 
Some 6000 receivers were produced and 
sold in 1946, with nine stations on the 
air— including the now-defunct DuMont 
network, where the late Jackie Gleason 
and his “ Honey vnooners ir made their 
1955 debut as a skit on the original 
u Jackie Gleason Show". ” 

By I960, 140 brands were producing 
more than 5 million sets a year. The 
golden age of TV was in full swing with 
classic programs such as "The Milton 
Rerle Show" (1948) and *T Love Lucy" 
(1951) appearing in glorious — and 
Jive — black and white. Color TVs and 
videotape wouldn't become available 
until 1956, 

This year, Americana will buy nearly 
10 million VCRs and 22 million 
TVs — most of them color. There is a TV 
in Virtually every home, and a VCR In 
three out of every five. Meanwhile, just 
over the horizon is wide-screen High 
Definition TV, possibly in time for the 
1992 Olympics. 

Smart Money 

Magnetic technology is used for much 
more than recording TV programs on 
tape. The U,S, government and other 
money-making entities embed magnetic 
particles in their currency, so they can 
tell the real thing from counterfeit. 




Counterfeit catf* It a UUIIon-doUcr a year 
busJneu. Curucan [above j and VtiunKtw 
examine bills for Che magnetic priming em- 
bedded In genuine currency. 




Apparently, there's a lot of bogus 
cash in circulation — the U,S. Secret 
Service estimates that more than a bil- 
lion dollars worth of phony greenbacks 
hits the streets each year. To help small 
businesses avoid getting stuck, two 
companies have introduced countertop 
counter-counterfeit devices, 

Vktatector ($100) by Vistatech En- 
terprises and Cash&csn (SI 50) by a com- 
pany of the same name each examine the 
portrait side of a bill for the correct 
placement and intensity of the magnetic 
imprints, and flash the pass or fall sign 
in about a second. On tl.S. currency, the 
lettering of the bill's denomination be- 
low the portrait is magnetized— but the 
de vices go a step further by checking for 
magnetism w here it ifffi'f supposed to 
be. 

Phony Tape 

Speateng of counterfeits there's plenty 
of unlicensed videotape around. I f a 
VHS cassette lacks the VHS trademark 
logo, this means it hasn't been approved 
by JVC, the licenser, and might be sub- 
standard in quality. Besides the tapes 
that don't carry the VHS logo, there are 
off-brands that use the logo without 
authorization from JVC. 

With hundreds of brands on the mar- 
ket, it's tough for JVC to police the U.S. 
market from Japan. So we're happy to 
learn that JVC has designated the Ad- 
vanced Product Evaluation Labora- 
tory— the some lab that performs our 
electronics teals — to conduct enforce- 
ment testing here, in our opinion, JVC 
couldn't have picked a finer lab- m 
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TOYOTATRUCKS 



The Competitions Saying A Lot About Their Engines. 
Here’s What MotorTrend Says: 





Which tsift a surprise. considering Toyota's three-liter, 
electronically fuel -injected V6 is the most advanced compact 
truck engine available Meaning it squeezes out more horse- 
power per liter Ilian any engine in els class All together, 150 
wild stallions. 

Just one reason Motor Trend named Toyota " Truck of the 
Year.” Which leaves the competition no alternative hut to talk 
among themselves. So if having the most advanced compact 
truck engine is your objective; take it from art objects 
source— pick up a winner. 

Call 1SOO-GO-JOYOTA for more information and 



Ofl Hrt-H^tnl* MJeilp! 



Ci h** t.™ lam. LLS-Al. Ltl 



TOYOTA QUALITY 



nearest dealer location. 



WHO COULD ASK FOR ANYTHING MORE! 










SCIENCE 



BY TIM COLE 



How We'ra Destroying The Canadian Wilderness 



□ EVELOPING ways 
to preserve Earth’s 
fragile environment 
is one of the most compelling 
science issues of our time. 
But when the discussion 
turns to add rain, the issue 
also gets political, Nowhere 
do the competing interests of 
environmentalists, industri- 
alists and politicians clash so 
directly. Careful scientific 
analysis by the U-S. and Ca- 
nadian governments has 
helped focus attention on the 
problem — but adequate solu- 
Lions that reduce sulfur-diox- 
ide emissions from aging 
cod- fi red generating plants 
are still a distant goal. 

Focus on the future 

The accompanying charts re- 
veal the source of most 80 z 
emissions that ultimately fall 
on pristine Canadian lakes. 
Electric plants in America's 
central states are producing 
tons of 50 z annually, Prevail- 
ing westerlies transport the 
acid to the more than 300,000 
lakes and streams in the east- 
ern provinces of Canada^-all 
prime fishing grounds and 
hatcheries. It's estimated 
that 14,000 lakes in Canada 
are completely acidified 
— wiLh the loss of all indige- 
nous fish species. Acid rain is 
also damaging U . S, lakes , ac- 
cording to EPA estimates, 
including 3800 in the North- 
east. Lakes aren’t the only 
casualties. Forest diehuck is 
accelerating, which affects 
logging and maple syrup in- 
dustries, as well as tourism. 
Corrosion In the infrastruc- 
ture has affected buildings, 
monuments and bridges. 
Computer models and field 
experiments show that 
transborder movements of 
sulfur dioxide were on the or- 
der of 3, 2 million tons in 1 985, 
with projections of between 
3.5 million and 4.2 million by 
1995. Ninety percent of the 
flow originates within 300 




The st ow destruction of North America t on(e-pr Jttine flak es md riv- 
en begird with mlfur-rffloxlcfe emissions at coal-fired elKtrk^ener- 
a Sing plants In our central it ai«. 



STATE EMISSIONS TO CANADA 
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We re generating significant SO^ emJ&loni In our most mdostriaHied 
states mat eventually fail on American waterways — but much of 
what the states emit also falls on Canada. 



miles of the border. Studies 
show that, by state, Michi- 
gan is the worn culprit, with 
Maine, Minnesota and Wis- 
consin not far behind. While 
75 percent of the acid that 
falls on Canaria originates in 
the States, only 15 percent of 
the acid that falls on our 
northeastern states is said to 
originate in Canada, 

Some solutions 

Recent treaties have ap- 
proached the problem cau- 
tiously, Our overdependence 
on coal— a sad reality until 
this country invests In clean- 
coal technologies like lique- 
fied bed combustion, and 
safer storage for nuclear fuel 
wastes— is literally killing 
planet Earth. Until strict 
SG Z limits are imposed, how- 
ever, it will take another sci- 
entific discipline— namely 
economics— to bring real re- 
ductions in arid rain. 

The Bush Administration 
is promoting legislation that 
would allow companies to 
buy and sell the rights to pol- 
lute! allowing the market- 
place, guided by appropriate 
legislation, to gradually im- 
pose measures to self-limit 
emissions. It's thought that 
pollution is an inevitable con- 
sequence of an industrialized 
economy, but same compa- 
nies pollute more than oth- 
ers, By establishing an upper 
limit, on pollution — by derid- 
ing how much is too 
much— and then letting the 
private sector sort out who 
will be permitted to emit 
SOz — buying and selling pol- 
lution rights, for instance 
—real controls can be estab- 
lished for the first time. 
From then on, the total per- 
missible tonnage of emis- 
sions from any given region 
can be reduced gradually as 
cleaner technologies come on 
line. Only then will we be- 
come better neighbors, 

( Plm&e t urn to pn^r 
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Save Gas, Save Engine with ‘ POLY ’ 

GUARANTEED LOWEST PRICE (see details below) 



Tbe following Introduce* one of the 
moot tvBy tected and pram ilr- 
lug, Metlon-ftdntlag eaglet tfwt 
meats ever In nach the market! 

The Secret is [, Poly M 

“Poly” (9 short for potytetrafluoroethy 
lent (TFE1. the slipperiest substance 
known to man, (1981 Cmlsw Book of 

World Recsrdi). I^ztrolon Corporation, 
makers qf SUck 50. Invented a way to 
permanently bind this slippery chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
frlctlorL increase mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer.. .plus it reduces metal wear, 
defray! ng costly overhauls. 

Years of Testing and Use 
Have Proved ft True! 

Slick 50 haa been thoroughly tested In 
independent laboratories and out on the 
road: 

The March/April 1902, p. 35 issue of 
‘‘Coiutuner Digest" magazine stated, 
’Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
Indicate that ll will improve gas mileage 
by about 2 or 3 miles per gallon." 

One of the countiy s moat rapeet*d 

a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and were sur- 
prised at Its permanence. “Wt actually 
expected the Peirnton Slick 50 TFE Resin 
coating to also be removed, but later 
found It was still there." 

TUV, a German testing laboratory with 
credentials eweiy bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 In l9Hfa. They found substantia] 
Increases lit both gas mileage and horse 
power. Their tests showed that these 
gains were due to a reduction In friction. 

The Federal Aviation Administra- 
tion has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment [FAR * 33/19). This 
FAA endurance test simulated 1400 
hours of engine use. 

The power technology laboratory al a 
leading iduUivtitern nnlTcriity 
stated. "'Slick 50 docs increase horse 
power and decrease fuel consumption In 
tests done at I he uniwsiiy." 

The Space Shuttle Cohunbii uses the 
chemical "poly " in Its gear* and bearings 
because It Is the only chemical lubricant 
which can withstand the h eat and cor- 
rosive dements of spare. 

Perhaps most dramatic of all la a tor- 
ture test overseen by the Autotidtilfe 
Service* Cornett tor FemuyfruJa and 
shown on WIVE tdcvislon- Three cars 
with 75,000 to 129.00 miles on them were 
treated with Slick 50. Six months later 
the oil was drained from each Vfchlde. and 
the cars driven without the oil plu|£§ for 
about a half hour. Tt\? water temperature 
never rose and the engines sustained no 
apparent damage. 




It 1 # Easy to Treat Your Engine 

A few minutes before oil and fillet 
change, add the engine fin ah yon get 
free with each order to dean out the 
engine. Let the engine Idle for 5 minutes. 
Then drain the oil. change the filter and 
add the proper amount Of Oil. Less one 
quart Add one quart of Slick 50, drive 
for 30 minutes, and leave it In the crank 
case for at least 3,000 miles. As the engine 
operates, the oil carries the “Poly" 1 
between the parts where it is burnished 
into the pores of the metal, 

Only One Treatment Necessary 

It s permanent, so you do it only once 
not each time you change oil- One quart 
of Slick $0 will treat all standard 4. 6 and 
0-cyUnder gasoline and diesel engines. 

Work# with Moot Oil# 

Slick 50 will work with all petroleum- 
based oils and ail synthetics compatible 
with petroleum- based oils with the excep- 
tion of graphite oils. However, once an 
engine is treated, you can go back to a 
graphite lype If desired. 

4 Ways Slick SO 
Saves You Money 

Your actual percentages may vary 
depending on your driving, vehicle con- 
dition weather and geographic location, 
but no matter what yourcondJU uns. 51 lek 
50 cam 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and targe HV"s really need this) 

3. Reduce operating tmpC ratures. thus 
Increasing the lubrication and life of 
tbe oil and engine. 

4. Ml nimize or cUiiunale costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
care experience when first started before 
the oil begins to circulate. Slick 50 can 
eliminate this problem for In* 



Slick 50 Will Hof 
Affect Your Warranty 

Slick 50 Is suspended In an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. Ln addition, this 
oO carries an American Petroleum Insti- 
tute service classification SF<X-CD. 

There 1 # Ho Risk with 
Our Money Seek Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an Improvement in engine perfor- 
mance: return your invoice with a short 
note telling why, for 0 prompt full 
refund — no questions asked 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major Institutions make 
Slick 50 easier to sell than many other 
products. Free dealership Information is 
sent upon request 

GUARANTEED LOWEST PRICE! 

IT at time of purchase ynu haw SWn Slick 
50 advertised in a. current magazine at 
a lower price, we will beat that price by 
82.00 per quart 

For purchase or further Information 
call toll-free I -800-525-8624, ext. 8 (In 
California 1-800-233-9656) Or send to: 
Progressive Energy Corporation, 255 
South Bent Avenue, #82, Dept. PM889, 
San Marcos, California 92069. 



V«,i warn lo improve my car's performance 
and save my engin*— rush me risk Iras: 

□ Ore Slick 50 at $39 95 + $4.00 shipping and 
handling, c m FMtmi add 7^ Siim t«c, 

□ Give me free shipping and handling \0t my 
ordef of 2 o* mere al $39 95 each 

□ Check □ COD. □ V^sa/MastefCafd 

Card# 



Exp. Date 
Name _ 



Addrwa 

[dive Strart address M possible far LIPS deliver) 

City Stele - Zip 




fwgnsssiw EnergyCorporation 



256 South Bent Avanue, *02. Dept PM85S 
Sen MutM, California 92D3S 
CALL WQW. TOLL FREE 1-900-525^1*24 

m California toll free 1-500223-9559. 

Pnjywwnigi Erttiyr Cc#p 







The beauty of 

Thompson's' Wood Protector 
is the way it protects 
the beauty of wood. —— 



Thompsons* Vetoed PfoPedofbQs o 
uniq^je wq/o i leeepinq yOur haun* bOPU- 
filuH no mam* how ugiy tho woosher. 

In fncl, ihql unique way J% really Phf^e 
ways*. rhc^npionipfiDifMiTD agoinit ir^dd 
qmi mildew, wqler dafttag*?, and brip* 
pmnni fading and grayirig. Whtni itkkp, 
Thompsons cry^lqL clear well orproofbg 
.pfoledian even gers betier with age 
Wiih jusf o»e coot yom wood con hov^ 
a longer life expectancy ihon yoa 
& w »jcp*scted. 



Fbwerfafwofer- 
procferj fo 
protect ogcwnit 

sp/j rhrtq, crack- 
ing araroifing. 



Protective Juft* 
screens Jo Wp 
pn?v£rftP fading 
ond greying. 



fed* 

Protector 



Strong m^drcidei 
Po prgfecl 
against m old ond 
mildew 




fCon^n-wed^m pn^r 4CW 



Grouper Grope 

One way to errnure Earth’s survi vaJ is to 
learn more abuul oUr various marine re- 
sources. Some are renewable. Some are 
not. The key issue faring scientists is to 
learn more about a particular species 1 
habitat in order to protect it from exter- 
nal influenced, 

John Fine. a frequent PM contributor 
and author of the book Qeeans In Peril, 
recently returned from an expedition to 
study the unusual way groupers propa- 
gate, Diving about 8 miles north and 
east of Posada del Sol near the Hondu- 
ran island of Guan^ja. Fine and his team 
observed thousands nf Nassau grou- 
pers, EpinephetiL s striatus, hanging to- 
gether in a ball or cone formation 
between &0 and )2Q ft. The groupers 
were mating in a rarely observed ritual. 

The fish are territorial and solitary, 
usually living out their lives on reefs nr 
in caves. But once each year — after the 
fall Moon in January — they congregate 
near reefs around Posada del Sol. How 
the fish find their way to these banks at 
this time of year can only be partially ex- 
plained by the fad that the Kill Moon fol- 
lows the shortest day of the year. While 
the Moon phase may trigger migration 
and aid in navigation to the offshore 



banks* something more is needed to 
guide these fish to the same site year 
after year. 

The answer to the mystery may have 
been partially solved when divers ob- 
served an underwater current that 
swept northeast prior to and during the 
full Moon and for a few days thereafter. 
As the full Moon waned, the underwater 




John Fine (third from right | and team mcdi- 
ure grouper caught during mating rifual. 



current, changed direction, moving to- 
ward the SouLhwest. 

A week after the full Moon, the grou- 
pers were gone. Just where they come 
from is unknown, although scientists 
speculate that the fish came to the mat- 
ing spot from the entire reef areas on 
Guanaju and Honduras's adjoining Bay 
Islands. Part of the yet unsolved mys- 



tery is how they are able to find their 
way over large distances while swim- 
ming underwater. 

Synthetic People 

The process of rebuilding human beings 
using biomechanical body parts contin- 
ues to hold promise for shattered lives. 
One dilemma: Scientists have been un- 
able to create artificial tissue to replace 
arteries p ligaments and other softer or- 
gana. Rejection is one problem, A lack 
of necessary elasticity is the other. 

But now, researchers at the Univer- 
sity of Alabama at Birmingham have de- 
veloped a new bioelaatic material out of 
polypeptides— repeating strings of ami- 
no adds— that mimic human tissue. The 
new material is modeled after clastin. 
the elastic component of blood vessels 
and connective tissue. It can be used to 
prevent internal scar tissue, a complica- 
tion of most abdominal and reproduc- 
tive surgery, and ita ability to expand 
and contract makes it ideal to replace 
natural blood vessels, making it a su- 
perb substitute for the grafted vessels 
used in heart bypass operations. 

Eventually, according to Dan W. 
Urry h director of UAB's laboratory of 
molecular biophysics, these bioelastic 
materials can be used as a scaffolding 
while the body’s own repair systems 
work to replace a blood vessel, m 
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CAR CLINIC 



BY MJKE ALLEN 



Ping-Pong 



OR THE last 26,000 
miles or so of its 
116 1 000 miles, my 78 
Cutlass hus pinged under 
light- throttle acceleration. If 
I push the gas pedal down far 
enough, it’s not a problem, 
and once Vm up to speed, it 
goes away. The EGR valve 
seems to be free, and the rest 
of the car seems tobein prop- 
er tune. Should I start look- 
ing into the carb or 
distributor? STEVE winters 

LAKELAND, FL 

Other possibilities do include 
the curb or distributor, but 
from the symptoms you de- 
scribe, I r d look at the EGR 
system. You say the EGR 
valve is working. Mow do you 
know this ? Have you actually 
hod it off to look at it? 



Just because the EGR 
value moves doesn't mean ifs 
recirculating sufficient ex- 
haust gas to reduce combus- 
tion chamber temps enough 
to prevent ping, 

Pull off the EGR mlve and 
examine it for carbon buildup 
that may be choking off gas 
flow . Be sure the pipe that 
carries exhaust gases to the 
valve isn't plugged. After 
116,000 mites, 1 wouldn't be 
surprised if most of the flow 
were restricted. 

Try teeing a vacuum gauge 
into ike EGR's control iin*j 
and monitoring it while the 
car is being driven — either 
use a helper , or tape the gauge 
to ike windshield in a conve- 
nient place — to see if the valve 
is getting the proper vacuum 
signals. 



Rotors That 
Rankle 

I have a 1 &86 Olds Delta 88 
with fwd and antilock 
brakes, and less than 20,000 
miles. The car stops with a 
pulsating action, as though 
the brakes were being 
pumped. The dealer says the 
pads have become crystal- 
lized and caused the rotors to 
wear in spots. He says I need 
to have the rotors turned and 
the pads replaced. Can this 
be the fault of the antiluck 
system? Will this happen 
again? It. E- JONES 

ROHB'GA 

/ don't know what the dealer 
means by crystallized, but t 
agree that the rotors need to 
be turned and, as always 
if hen the rotors are ma- 
chined, the pads must he re- 
placed , 

The problem is not related 
to the ABS. T he antilock sys- 
tem is only activated during 
periods when the wheels 
would otherwise be locked . 
That should be very rare- 
ly^and the amount of time 
the ABS is activated is so 
short that the amount of wear 
is insubstantial. 

The real cause is portions 
of the cast-iron brake rotors 
being harder than others, 
wearing less and causing 
high spots- Will it happen 
again? Maybe, and if SO you’ll 
have to replace the rotors (and 
pads). 

Brakes In Winter 

Jf I park my ’87 Maxima on 
rainy or slushy evenings and 
the temperature then goes 
below freezing, the rear 
wheels are locked in the 
morning. The dealer says, 
iJ Yes p quite a few people are 
having this problem. Don't 
use the emergency brake in 
freezing weather, " The own- 
er's manual says always to 
use the hand brake when 



parking, [ suspect that the 
cable was freezing, 

ALFRED SCHWA JtTZ 
HEWPStEAD r NV 

/ don't think it's the cable 
freezing, l think it's the 
brakes themselves freezing to 
the discs or drums, 

J have several suggestions : 

1. Be sure the rear brake's 
self -adjusters are working 
properly, and be sure to use 
the brakes while in reverse at 
least a nee a day ( which 
what activates the adjusters). 
Be sure the splash shields f 
backing plates are intact to 
insure that o minimum 
a mount of water gets between 
the drum and shoe . 

2 . Try riding the brakes 
lightly for two or th ree blocks 
before you park, building up 
a little warmth to dry out the 
brakes before the car cools. 

3. In spite of what the owner’s 
manual says, ifs perfectly ac- 
ceptable to park the car in 
PARK without setting the 
hand brake. I do recom- 
mend using the brake regi i- 
larly t just to keep the 
mechanism from corroding 
and /reeling permanently . 
Needless to say, if you're on 
a kill, you'll want to use the 
hand brake, as well as 
PAllK, and turn your wheels 
into the curb, too •- 

Hot Car 

My n 85 Caprice has a "hot 
soak” problem. On warm 
days, if I park it for 20 to 30 
minutes, it h s difficult to start. 
When it does start, it's likely 
to die for 30 second* or so. 
The dealer has checked ev- 
erything, and even installed 
a heat shield between the 
curb us m] intake manifold, but 
there's been no change. 

PAUL VEGORS 
AH V ADA, CO 

Since your car was manu- 
factured in *85, the Reid 

( Please turn to pope H) 




Duodecimal 
Thinking 

You're trying to remove a really 
stubborn nut. say one on th© ex- 
haust manifold. You know better 
than to try pliers or Vise-Gnps. and 

also not to use an open-end wrench. You've hooked enough 
extensions together to give you clearance lor your ratchet, so 
you can use a socket, the loo I least likely to lum your G-pomied 
nul into a no-painied pain. Nevertheless, there's that sinking, 
buttery feeling as your socket rounds off ail of the fists as soon 
as you lay any effort into it. 

What you should have done is use a 6- point socket. Look el 
how much more metat has to be deformed before the 6 -point 
slips. Then remember that exhaust manifold nuts are probably 
a little undersize from the heat-induced corrosion, it's a wonder 
the 12- point works at all. 



fi-POtWT socket 



12 -POINT SOCKET 
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CAB CUMIC \ Continued f rum jMgg jjj 
vapor pressure of gasoline has gone up 
considerably . Higher upper pressure 
translates into increased liability for 
fuel bailing , and vapor lock, which is 
probably your problem . 

A car runs rough after restart until 
cooler fuel from the tank reaches the 
carburetor . Some vehicles , yours in- 
cluded , have methods of recirculating 
fuel continuously to the tank, but that's 
not much help until you get the engine 
to start. 

Try to keep the fuel tank at least half 
full , so that the fuel m the tank doesn't 
get too hat befareyou shut it down. Re- 
member that whenever the engine is 
runn ing , at least some of the fuel is 
passing through the extreme heat in 
the engine compartment. You also 
might try insulating the fuel lines in 
the engine compartment . 

Why is ike Reid vapor pressure 
higher? Refiners are boosting the oc- 
tane by abiding lighter, higher^octane 
fractions like butane and propane to 
their blends, andgetting a larger frac- 
tion of gasoline out of a barrel of crude 
oil. Most cars can cope with the in- 
creased pressure, but some, unfortu- 
nately, can 't. Some brands of gasoline 
may be better than others on any given 
day, but don't count on that being true 
the next week , 




Just Hanging Around 

Disc brakes are really pretty easy to work on. And 
they make the rest of tie front suspension easy 1o 
work on as wa\l because the entire caliper comes off 
readily, by removing on ly one or two bolts or pins, 

~^f~) Then you can 



CARE 



TIP 



pull off tha disc or strut without removing the 
brake line. 

Bui — il you fust hang the heavy Iron 
caliper by the thin rubber hose, you will 
wind up removing the hose—lo re- 
place it. That hose isn't designed to be 
under tension. It's pretty fragile. In fact. 
So use a piece of wire or rope to take 
the tension off the hose while you 
have the caliper off. Tie or hook the 
wire or rope to the caliper by one of 
its mounting holes. 

Just remember that if you 
'■ hang it from the strut, as we've 
pictured here, and you remove 
the strut later, you'll have to 
hang the caliper from Some- 
thing else. You may also 
need lo remove the clip that 
anchors the hose to the strut. 





Thirsty Bunny 

I ran out of fuel in my Rabbit while 
^eardiing for a statksn that sold dieael 
fuel. Before running nut of fuel, 1 no- 
ticed 3 station that sold K-I kerosene. 
Tempted to try the kerosene, 1 reluc- 
tantly passed by. Running completely 
out of fuel cost me $40 in labor to have a 
mechanic prime the injector pump. 

Did I make a mistake in passing by 
the K-l Kerowene pump? 

KEITH A TO LAN 
STAftOITY, WV 

Diesel ears are becoming more rare, 
and diesel fuel is becoming more diffi- 
cult to find in some areas. Different car 
manu facturers have different policies, 
but by and large r kerosene iean accept- 
able emergency fuel in automotive die- 
sels, Note that road use taxes are not 
levied on kerosene inteTuied for heat- 
ing use^and using it in your car may 
be illegal 

If you 're really desperate, even a gal- 
lon or two of gasoline will keep your 
bunny running. Gasoline does not 
have the kind of lubricating qualities 
that diesel fuel does, and you stand the 
chance of accelerated wear to internal 
parts in the (very expensive) injection 
pump . But if it would get me too truck 
stop r Fddoit. Once. 



Frozen Out 

I have a 1982 Granada Y6. 1 blew a 
freeze plug, and the motor got hot and 
stalled. 1 had a new freeze plug in- 
stalled, and at the same time got a tune- 
up. Now ray mileage has dropped to 10 
rapg. IVe had the carburetor, power 
valve, choke housing assembly and 
EGR valve and gasket replaced. It 3 a 
costing me money to keep taking it to 
the garage. 

STANLEY SGPCZYN5KI 
HARBOR PEACH, MI 

Stanley . take your Granada to a differ- 
ent mechanic and have him take a se- 
rious look at the internal health of the 
engine. Have a cylinder leakdown test 
done, because / think that the over- 
heating has caused a compression 
leak— a blown head gasket or scuffed 
Cylinder wallfsL If your engine got hot 
enough to stall from the heat , some- 
thing of this nature seems very likely . 
A nd unfortunately , you're looking at a 
major engine rebuild to fix it. not just 
minor parts replacement r VK 

[» YOU HA VE A CAR PROBLEM? 

Just ami Affix about if. S*m d tv 

Carffliwic, Pop # /ar JfivA*? m t (t h 4^ WtifSTfk Sf. t 
Afar York, NY tOOiS. Whitt itittn ranmof 
fuuruvnd irtrfi tuixatty, probhwijt that an 
iat+frtif itifff* ifijtrti t itifef in fA* eaitoNttt. 



SERVICE TIPS 

■ Model /ear 1966 Pontiac 6000s 
may develop a moaning noise at low 
speeds, TSB 86-5-18 covers the In- 
stallation of a dampener lo the park- 
ing brake actuators lo fix this. 

■ Soma 1986 1 ,4of 1 .7L Alliances or 
Encores may require repeated crank- 
ing due to a high-voltage spike 
caused by the starter motor. Replace 
the starter relay With resistor sup- 
pressed retoy Pfi 8933 003934. 

■ Hoick fwd LaSabres and Elec Iras 
may need correct bleeding of the 
power steering to correct pump 
noise. Jack the front wheels up in the 
air and lake the steering from lock to 
tock with the engine oft — ae many as 
20 cycles may be necessary. 

■ Replace Ferrari Testa rossa alter- 
nator belts with new bells only. PN 
127132. Do not reinstall used belts, 
even it ihey appear undamaged. 

m VW TSB 87-01/42 says that 
knocking noises may be caused by 
hardened grease in the C/V joints. 
Disassemble, dean and repack us- 
ing high- temperature grease Re- 
place worn C/V joints with kM No 251 - 
598. which uses a larger diameter 
ball, tor longer wear. 




SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



esaittsak 



17 mg. "iarM .1 mg*nicntinE w. 
iPppr mpr tflfi by FTC meilipd. 




AUTOMOBILES 



Collecting 
Old Mustangs 

BY JERRY H EASLEY 




Ihli beautifully rntorfd 
modviluablv 



Convertibles 



like 



64 Vj 



among the 



Mustangs today 



HEBE'S AN old ad- 
age that goes s.omo- 
thingtike 1 “If you 
can't make mauey ouL 
of your hob by ^ what 
good is it?" OF course p 
there is the fun fac- 
tor, But there are 
certain bobbies. and 
collecting old Mustang* is 
one of them, that provides 
the best of both worlds. 

1 maginc the glee, for ex- 
ample, of the collector who 
runs across a 1965 Mustang 
for sale. He checks out and 
Finds a K in the fifth digit of 
the VlN h coding the ultra- 
rare, 271-horse 289 VS en- 
gine as original for this 
chassis. This is the special 
high-performance VS, built 
in limited numbers, highly 
sought by collectors, and 
worth a big premium in a '66, 

Parts hunting can be 
equally rewarding, highly 
thrilling, or about like a eaae 
of California 1S49 gold-rush 
fever. It may be hard to be* 
lie ve, but a nice, original 
1965-66 Mustang AM/FM 
die is worth a cool $1000, and 
we remember one collector 
finding a r 65 coupe for sale 
that had one of these rare 
tuners. This was seven Lo 
eight years ago, and the price 
of the coupe was $G%. Need- 
less to say K our friend 
grabbed the deab replaced 
the optional radio with a 
stock AM -or, then sold this 
prized option for more than 
the entire t!ost of the car. 

Mustangs have been popu- 
lar since the day they were 
introduced, April 17, 1964. 
But they went through the 
normal depreciation curve 
before prices hit the up- 



swing, Around 1975 B early 
Mustangs were as cheap a& 
ever. A ’65 Vi coupe could be 
bought for £350, in good used 
shape. Lots of enthusiasts 
grabbed up early ton vert - 
ibles N too, for this price or a 
little more, same for the fast- 
back. This was the prerestor- 
ation era. when Mustangs 
were just used cars. But the 
mania had begun and prices 
were already skyrocketing. 

That mania remains nearly 
unabated today. The hot col- 
lector interest, remains in the 
1964 1973 models. 

Mustang mania 

As an illustration of price 
progression of early Mus- 
tangs, we know of a Mustang 
enthusiast who went to a 
national Mustang Club of 
America show in 1979 and 
came back with a 1965 Mus- 
tang GT convertible at ths 
rip-roaring price of £3590, 
And it was restored. This GT 
has, changed hands since. But 
if the condition has remained 
thf? same, that car on today 's 
market would fetch an easy 
$lg h O00 r maybe £25 P (KM) be- 
caubie it is a 4-bbl Pfe original 
equipment GT, one of the 



really hot early cars to own. 

Perhaps this Mustang&se 
is pure Greek to you, and 
you’d like to get into the hob- 
by for the fun and profit of it 
all — which is the root of all 
the enthusiasm. We have 
some suggestions. 

Clubs? There is a Mustang 
club in every city in this coun- 
try , and probably aa many as 
25 or more in the big metro 
areas, especially Los Ange- 
les, where Mustang is still 
king collector car. Getting to 
know the people in the club 
by joining is the key to suc- 
cess and the fast route to en- 
joyment of the hobby. 

Fellow Mua lungers take 
care of their own first. That 
is, the good deals are often 
swept up by club members, 
before the car is even adver- 
tised. So, stay close by the 
people who own the cars. 
Members are often tele- 
phoned first by people out- 
side the club with ears and 
parts for sale, 

Club members will intro- 
duce you to the whole wide 
world of Mas tanging, from 



the shows to Saturday night 
cruises to the literature and 
books you need to participate 
in the hobby, Reading is a 
definite key, so the various 
magazines on the news- 
stands are a great help, even 
with listings of dubs nation- 
wide. But nothing replaces 
getting around the care, ask- 
ing owners questions, and fi- 
nally, buying and selling. 

Til# show circuit 

Attend a dub show. Immedi- 
ately, youll see the cars and 
get in on Lhe conversation — 
esoteric little discussions on 
everything from 31-spline 
axles to Cobra high rise in- 
takes, AutoliLe 4 bbls. , Dag- 
enham 4 -speeds , CJs and 
SCJb, and on and on. This 
la the Mustang language, 
the lingo you'll need to con- 
verge and got into that first 
car t 

Otherwise, there are al- 
ways the classifieds. Every 
big newspaper has an an- 
tique and collector car sec- 
tion, which includes Mus- 
tangs, Hemming? Motor 
News, also available on the 
newsstands, is pure ads on 
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cd H ector cars, including hundreds of 
Mustangs and Mustang parts in every 
issue. Generally, you 1 !! have to travel to 
find the cars in Hemming*, or any of the 
national publications. That's the way 
the Mustang hobby is. 

Auctions are another source of old 
Mustangs, It could be a local auction of 
small size* but to get at the good cars, 
you'll have to go to a national auction. 

Ultracollecflbles 

Which are the hot Mustangs to buy and 
restore or collect? The 19fi5“6d models 
have the look everybody likes, No mat- 
ter the engine or body stylo, I fit's a 1965 
or IWSp it’s hot to own. But, among 
these early first-generation Mustangs, 
the gems arc the GTs, the K-engined 
cars, the convertibles, the fast backs 
and the Shelby&- 

Shelbys? Every Mustanger is work- 
ing toward that Shelby. Someday. 
That's why they^re sure bets. But prices 
have already skyrocketed on the 1966- 
70 big-block convertibles and the K- 
model race cars of 19fi5, There are some 
models still left at reasonable prices, 
however, and every Shelby is high per- 
formance. 

As you may have surmised, perform- 
ance is the all-pervading key to lop val- 
ue and future appreciation in Mustangs. 
Big blocks, built from 1967 through 
1971, are sure bets. Boss Mustangs 
have likewise shown major growth in 
the past couple of years, and have high 
potential. Boss 429s, which fetched 
$25,001} for a restored example in 1987 p 
now cost in the $150,000 range. 

But, for leas than $20,000, you can 
buy a restored small-block Boss 302. Or, 
oven less money will buy a Boss 351, 
higher in output than a 302, and just 
coming into its own. 

We could go on with examples of ap- 
preciating Mustangs because the vari- 
ety of models is astounding. Fart of the 
fun is seeking out these specialties, like 
one of the Twister Specials of 1969, or a 
GTA of 1967-1968, or maybe a GT/C3 
(California Special). 

Buy restored 

Generally, it makes more sense to buy u 
car that is already restored, or that is in 
excellent condition ready to go, because 
you'll know exactly what you have in the 
car. In fact, at big auctions, generally 
what is going on is that dealers are try- 
ing to shake loose nice cars from indi vid- 
Lulls. Dealers want cars that are ready 
bo go, with a guaranteed payoff. 

If you have leas money to spend, and 
you have both the tools and talent to re- 
store, then buying a basket case Is o kay 
because Mustang parts are available for 
restoration from literally hundreds Df 
specially shops across the country. 

All Mustangs are sporty little cars, so 
there is no worry of getting an orphan 



that will be a slug on the market. Blit 
there are still the hot numbers to own, 
and there are the unexciting cars. This 
is where it pays to do your research be- 
fore purchase. The bottom line ia to 
make sure you like the car you buy* Oth- 
erwise! ownership is no fun r and rather 
than the Mustang hobby,, maybe you 
should consider mutual fund s . 

Finding a car ia not the hard part of 
the chase, since Mustangs were built in 
the millions, but finding a good car is. 
Originality is the main concern with 
Mustangs because generally, modifieds 
have a questionable value. 

Rust r as always, should be your No. I 



enemy, and the time-honored test of a 
Mustangs anlirinesa is inspection of the 
front cowl, easily done by pouring some 
water into the opening at the front of the 
windshield. Most Mustangs have some 
cowl rust, and if it is bad enough, this 
water will spill right into the cab and 
onto the floor pans. 

When a!) is said and done! the good 
car will continue to go up in value, the 
good car being the factor-original M us- 
tang, the one with the engine and op- 
tions everybody wants, in the premium 
origin al/restored condition. Buying 
these cars guarantees an am pie dose of 
fun and profit. EK 
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BEST. 



Precision workmanship in every detail, Perfectly mated jaws 
and cutters. Fine, high polish finish. CHAMNELLOCK BLUE™ 
plastic comfort grips. Quality that will give you top performance 
year after year. CHAIM NELLOCK 
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AVIATION 



Propeller-Driven 

Machbuster 




GME PILOTS and 
engineers think it's 
impossible: superson- 
ic flight with a prop-driven 
airplane. But not Gill Mon- 
tague. The former dirt-track 
and motorcycle racer, com- 
petition engine builder and 
computer consultant from 
San Ramon, California, firm- 
ly believes he can break the 
sound barrier with his Olds- 
mobile V8-powered pusher. 
The secret, he feels, k in the 
propeller, 

Montague, age 35, didn't 
originally intend to bump 
heads with the sound barri- 
er. A El he wan ted to do was 
build an air racer for the Un- 



limited Class in the Reno Air 
Races, His first engine was a 
Incylmdor Qffonhauscr. But 
additional funding allowed 
him to build a highly modified 
bOO-cu.-in. Olds V&h which 
now hold s the promise of 
same 2000 hp, This much 
power translates, theoreti- 
cally, into Reno lap times of 
612-617 mph, easily beating 
the current lap record of 474 
mph. This engine, by the 
way, normally aspirated and 
running on gasoline, 
powered a 1967 Corvette at 
Bonneville to 217 mph before 
the ear spun out. The driver 
said he was at%th throttle at 
the lime. 



The prop's the thing 

Being that close to the sound 
barrier, Montagne figured 
why rot go for it all. Actual- 
ly, there were several initial 
reasons. People kept saying 
it couldn't he done. Why not? 
For one thing, conventional 
propeller? would tear them- 
selves apart. The centrifugal 



BY MfCHAEL LAMM, Contributing Editor 





stant-flowport fuel injection. 
The 90“ gallon tank permits a 
lb-minute fuel supply at full 
throttle. 



MxftHinefi pcwerpJant; 
a hwvlly ■modified 
SOO-m.-ln, QldjVB. 

camshaft were ground to 
Montague's specifications, as 
were the forged Carrillo con- 
necting rods and Arias alumi- 
num pistons. 

Behind the aircraft's com- 
pact gearbox stretches an li- 
ft. steel driveshaft to the 
propeller. The shaft is held in 
four support bearings that al- 
low up to 6 Gs of side loading . 
This wasn't necessary for su- 
personic flight but will be 
useful if and when the air- 
plane races at Reno. 

fPkwtc turn for pofff 1 07} 



Power parts 

Olds competition aluminum 
heads take cooling water in 
at locations near each ex- 
haust valve. Water exits the 
block near the crankcase and 
k circulated by a Montague- 
designed aluminum axial- 
flow pump that circulates up 
ta 250 gallons per mi mite. 
The external scavenging oil 
pump is likewise axial-flow. 
The forged Lunati crank and 



Bill Montagne hoprt to fly his prop-driven creation through 
the sound barrier, which would bean aviation first. 

force of a heavy aluminum or 
steel prop would shatter the 
blades long before the craft 
could reach Mach l. For an- 
other, the thick cross section 
of a normal propeller would 
cause airflow separation or 
cavitation at speeds ap- 
proaching supersonic, so the 
efficiency just wasn't there. 

Montagne, though, fig- 
ured he could beat all those 
problems. With help from 
N ASA's Ames and Lewis re- 
search centers, he developed 
a very thin-section, very 
wide-chord 4 -blade propeller 
with a high degree of sweep. 

For strength, it's made of 
solid carbon fiber and is only 
fiO-6 in. in diameter. The tips 
arc knife sharp, and the air- 
foil sections are relatively 
shallow. So there's high effi- 



ciency with no 
caviuting. Car- 
bun-fiber con- 
struction gives 
well over 10 times 
the tensile strength of 
aluminum, along with much 
greater resistance to flexing. 
At 5000 rpm t this unusual 
propeller should power Mon- 
tague's needle-nosed, 2500- 
pound F -5 look-alike to well 
past the speed uf sound. 

The mid- mounted, water- 
cooled QldsmobUe VS uses an 
axial -flow supercharger of 
Montagne's own design. This 
is driven off the underdrive 
gearbox, which brings the 
engine's 80U0 rpm down to 
the prop's 5000 rpm. The su- 
percharger pressurizes a 
cu&tom-fahric&Led intake 
system that includes con- 
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Cobra presents j new era m cordless 
phones lhal puis the antenna in its 
placeHiibide Ihe him rise L 



INTENNA 

I here'i nothing Jo extend, bend or break. 

l ook for Cobra INTENNA cordless phones 
with long range power and Clear Call 1 ' 

Cirr uitrv for dear voice reproduction. For 
your nearest dealer, call i-FhjO-CQBRA 22 . 

The antenna is now an INTENNA. 

< 5 ) C 3 t>rA 

DYNASCAN COftPOftA^lCNsi 



Popular Mechanics plans 




Deck Vou Can Plaee Ad^hfni A beautiful, frpftnstandicig redwood 
deck chai either stands alone or lhal you can modify lo fit your needs. It s 
durable, wont decay, and provides mure than ZSO square r»t nf extra 
spaca for entertaining or jusi relaxing. Plans, include detailed drawings 
and bonus ms L ructions for building a matching bench and planter 
(PL- 1 S 20 — SG. 95 J 

For more great plans, 
send for our catalog. 

From loo! boxes to outdoor sheds, a doll rind Ir 
to bookcase wall, even a two-car garage or PVC 
furniture. Our catalog has these and hundreds 
more from Popular Mechanics, Only $1,95. 




Traditional (iaznlw.ThU ad agonal jawbowlllsivewur 
y&id an alfigjml look, ivnimisccul of tha Vlclarfftn iheritHl 
ft provides Ihe perfect spol Far outdoor entertaining* and 
this lattki* foot aJImwi KUnii^ht lo filter into the 
f.jjmfortflhle seats line the inside, Measures more than eight 
hrtl across to pttnrfd® plenty of mnm for you and your 
guests. (Pl.*lti60--$ l 9.!95) 




Adirondack Lawn Furniture This traditional 
.■vLimiicljLck furnHutv as* durable aji it is^Umctive. 
Crafted of hardwood, each piece Is carefully sanded. 
ih«n assembled with waic-r-ii-Nfciani glue, seeled 
with wood preservative and painted— all lo make 
them withstand she rigors nl outdoor use 
(PL-J751— S5.H1 



Send fur ynur order Inday] Moke check or money payable to 
Popular Mechanics, Box 1014, Dept. 9Sfl, Radio City Station, New York. NY 10101. 
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THE UIEHTHER, 
THE HIORE (OID 



VOU HEED." 

—Chuck Yeager 



Hot weathers pure misery on batteries. Sets 'em up lor 

the wmler k?ll 

But Delta Freedom Batteries hove more than enough told cranking amps lo start 
wholever you drive. Day after day. Monlh after month 

They’ll do rt withourt maintenance. And the built-in 'green eye" lets you know the 
stale o! charge ol a glance 

There's a Delco Freedom or Dura fewer Botlery for virtually every car and truck, 
both domestic and imported The limited warranty good noi ion wide Check il out where 
you buy. 

For ihe retailer nearest you, jusr give me a colt ol 1-300- AC- DELCO. 
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Voyager 2's last stop on its journey through the outer planets 
of our solar system is mysterious Neptune. 

BY TiM COLE. Saence/Technology/ Aerospace Editor 
PM illustration b 



John Be [key 



V OYAGE H J-the little space 
probe that could -will pass 
within SOOG miles uf the blue 
giant Neptune at t> pm <m August 24, This 
flyhy — at the moment Neptune is posi- 
tioned as the outermost planet of the 
solar system - will mark Ihe end id Uj//- 
tiyer .s tireless trek among tu'igl tho ring 
worlds. But it's also a beginning, as this 
indefatigable machine sails on at 27 kilo- 
meters per second toward the heliopause, 
the region where the effects of solar wind 
terminate and deep space, the inter- 
stellar medium, begins* 

What makes this dose encounter all 
the more remarkable is the fact that Vo//- 
ui irr J was never intended to make such 
an all -encompassing reconnaissance of our 
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solar system. Launched on Aug. 2U, 1977 
(its sisterehip Voyagti- 1 was launched on 
a different trajectory on Sept. ;i H lJtTTt, 
Vntjafft r J was designed hi make duseup 
inspections <d‘ giant Jupiter and the ring-; 
of Saturn. A near-perfect alignment of 
Jupiter, Saturn, Uranus and Neptune 
made a clean-aw'eep fcrtteUde - each 
planet providing the necessary gravita- 
tional insist to send the probe on to its 
next rendezvous. Each encounter has 
fundamentally altered our knowledge 
of the f Janets. 

The history of astronomy run be 
viewed sis successive attempts to 
extern 1 1 he gaze of the o) Hserver beyond 
Earthly limitations. Larger* te!escn|>ys 
placed in high-altitude remote locu- ' 



^ with in 3.7-mewf 

high -gain a men n a 
palled to lend rignah 
To mother Earth, l/oy- 
jgrr 2 makes Its final 
approach l o cloud 
shr coded Neptune. 
Precision n;ivig<itlon 
Irnm ground edn- 
t roller s will lend the 
tiny probe over Nep- 
tune'i nonh pole. 
a voiding t hi rriystgf lous 
halt-ling of ijouWef- 
siz*d particles tha| hugs 
the plane!. Next Stop; [he 
neimpause, where ihe 
sotet wind eru fJp.net and 
the Interstellar medium 
begins. 



VOYAGER'S LAST CLOSE ENCOUNTER 




MAGNETOMETER- 



TV IMAGING 



PHOtOTOLARTMErEJ 



FIAAIt TAJfT RADIO 
ASTRONOMY AND 



fiADOSOTQPE 

THERMORKTJilC 



HOW VOYAGER 2 WORKS 



HlGH-GAJN ANTENNA 
J3 ? mclft tfMmetrrK 



GENERATOR | 



PLAiMA WAVE 
ANTENNA (21 



COSMIC ftA¥ 

detector 



PIAJMA 

DETECTOR 



LOW-ENERGY CHARGED 
FARTKILE DETECTOR 



’ OPTICAL CAJ40HAT1ON 
TARGET AND 
HEAT RADIATOR 



INFRARED 

SPECTROMETER 

ANDPADIOMRER 



Pfeclsjtly coded irmfLhttlom from JPLcwirrQJJefiliflve sent l/ayagefts versatile Instrument package on Its grand tour of the fpJar syrtem. 



tions continue to gather faint traces of 
light beyond our galaxy. The Hubble 
Space Telescope and other space- 
based gamma ray. X-ray and ra- 
diowave telescopes in the planned 
Great Observatories constellation 
will push man's reach to the edge of 
the known universe, allowing us to 
observe creation itself. 

Following that theme, Voyager 2 is 
a unique blend of astrophysics and as- 
tronautics, allowing E art h- based 
planetary explorers to view with 
thrilling clarity Lhe curiosities of our 
home solar system. Consider just 
some of the results obtained thus far: 
■ Voyager 2 entered the Jovian sys- 
tem on April 24* 1979. permitting 
time-lapsed TV imaging of Jupiter's 
my sterious red spot for Lhe first time. 




A vitai component In the Voyager 2 mission 
b the Deep Space Network, a system of 
?Q-m«ef receiving amemai like Hits one 
In TldHnbJJijg. Australia. 



Successive images revealed intense 

atmospheric circulation around thv 
spot, and indeed within the horizontal 
bands that circumscribe the solar sys- 
tem's largest planet. Voyager 2 also 
scrutinized the J ovian moon lo, tine of 
the rare planetary satellites that ex- 
periences volcanism, 

■ A 76-minute thruster burn just 2 
hours alter the Jupiter encounter put 
Voyager 2 on course for Saturn and 
saved 10 kilos of propel lunL for later 
flybys. Voyager 2 entered Saturn's 
system on Aug. 22, 1981, providing 
detailed views of rings made up of pul- 
verized dust and boulder-sized rtK*ks_ 
Long thought to be homogeneous 
grooves or layers, much like a phono- 
graph record, Voyager 2 revealed 
that Saturn's rings contain irregular 
clumps of particles, possibly due to 
magnetic storms within X he rings. 

■ Voyager 2 T & encounter with Ura- 
nus on Jan. 24, 1986, gave astrono- 
mers new insigh t into the planet’s 
unique axis of rotation, which is virtu- 
ally parallel to the planet's orbital 
plane. The phenomenon means that 
Uranus V wispy 9-ring system and ac- 
companying moons — Voyager 2 dis- 
co 1 veret I JU new ones — appear to circle 
the planet vertically. One of Uranus’s 
moons, Miranda, provided a rich lode 
of geological diversity— w ith can- 
yons, plains* valleys, escarpments* 
fractures and faults in a highly irregu- 
hir pattern. Pocked by asteroids and 
meteors in some locations, devoid of 
external influence in others, Miranda 
ts thought to have formed when vari- 
ous planetoids coalesced* broke 
apart, then reformed. 



Next stop 

The existence of N u pLU He Was calcula- 
ted — no i obse r vecl — i tide penden Lly 
by John Couch Adams in 1W-IU and Jo- 
seph Le Verrier In 1846. Both astron- 
omers detected perturbations in 
Uranus’s orbit that could only be ex- 
plained by the gravitational effects of 
a nearby planet at similar size. Thus, 
the discovery of Neptune became a 
triumph of celestial mechanic?. The 
question regarding the makeup of 
Neptune’s inner structure has 
changed as Voyager 2 advances to- 
ward t he planet. Current thinking has 
shafted away from a 3-layer composi- 
tion of rock silicate core, an ion ocean 
of hydrogen and methane with an out- 
er layer of hydrogen and helium. Now 
p I an elo legists think Neptune has a 
relatively thick inner core of rock and 
ice surrounded by a thinner hydro- 
gen/helium/methane envelope. 

Preliminary view r s of the planet re- 
veal a large bright cloud which re- 
main? in one place in Lhe planet’s 
Southern Hemisphere. Neptune also 
exhibits strung evidence of a magnet- 
ic field* r filiation belt and auroras. In 
addition, Neptune radiates a compar- 
atively high internal temperature 
— much higher than Uranus* which 
orbits 1.5 billion kilometers closer to 
the Sun. This fact has led astronomers 
to speculate that the planet is experi- 
encing an unusually slow cooling of its 
primordial heat reserve. 

Like all of the planets visited by 
Voyager 2 t Neptune has rings, but 
they are thought to be only partially 
formed. Astronomers hove used a 
method called stellar orrulUtion to 



52 






POPULAR MECHANICS* AUGUST 1989 



JujQ '} A'j'V L0 WCi i v;i i vi ' it rtiJ 



determine ihe. imp nature of this ag- 
gregate uf part ides. Starlight gaLh 
eretl clearly on one aide remains 
diffuse and obscured on the other 
side* obstructed, it seems, hy the 
ethereal presence of Neptune's par- 
tiairing-ares. 

Scientists are also enthusiastic 
about Neptune’s accompanying M ice 
worlds"— its moons Triton and tiny, 
remote Nereid, TriLon orbits Nep- 
tune silting the large planets equator, 
but in a unique reverse, or retro- 
grade, motion. It may have a surface 
of near solid methane, and liquid ni- 
trogen may pool on the frigid muon's 
surface. In fact, astronomers believe 
Triton may have more in common 
with Pluto than Neptune. Nereid’s or 
bit is inclined at 27 D to Neptune's or- 
bit, the largest eccentricity of any 
moon in the solar system. 

Fantastic Vvyager 

The vast distances between the plan- 
ets and their respective peculiarities 
make Voyager 2 r s mission all the 
more taxing — and remarkable. For a 
decade* this tiny platform has served 
as the eyes of NASA's dedicated 
group of astronomers and physicists 
based at Pasadena’s Jet Propulsion 
Laboratory. Marked by its 3. 7-meter* 
diameter high -gain antenna — aimed 
continuously toward Earth — and 
thermal blanketing that provides 
some protection from micrometeoroid 
impact, Voyager has three payload 
booms for mission -specific experi- 
ments and power generation, Its 38.2 
kilogram twin-camera imaging sys- 
tem has sent back all those fantastic 
views of the outer planet*. We've re- 
ceived a multidimensional view of 
these grange worlds through an in- 
strument package consisting of infra- 




A unique alignment of the four outer planets 
hsi given I foyjgvrl a crucial gravity ajsfrt 
on the journey to Neptune, 

red and ultraviolet spectrometers 
that identify the spectral signatures 
of the chemicals in the planets' atmos- 
pheres, a magnetometer used to 
sense magnetic fields, and a plasma 
detector used to analyze i unized gas 
mediums. 

Because Voyager 2 is operating far 
from l he Sum solar panels are useless 
for generating power. Instead* the 
probe relies on three radioisotope 
thermoelectric generators. The heat 
created by decaying plutonium is con- 
verted into electricity to pow’er Voy- 
agerS's electronics. 

The probe's brain consists of three 
computers — and three backups for a 
LaLal of six — that act on orders from 
ground signals. Those signals travel 
at the speed of light La arrive at Voy- 
ager 2 more than 4 hours and li min- 
utes after transmission from JPL. 



The central Computer Command 
Subsystem (CCS) issues instructions 
and serves a* a fault detector. Two re- 
dundant microprocessors within CCS 
carry fixed or reprogrammable cod- 
ing. The Attitude and Articulation 
Control Subsystem (AACS) aligns 
Voyager 2 for data collection and 
transmission. The Flight Data Sub- 
system (FDS) collects and formats 
science data. 

Navigation is performed by a sen- 
sor that takes fixes on the Sun and nn 
Canopus, one of the brightest stare 
observable from Earth. Three gyros 
and ait assembly of hydrazine thrust- 
ers maintain inertial reference. 

Voyager 2 also carries a gold-plated 
disc with samples of Earth culture 
—including photos of people and 
buildings, musical recordings and 
artwork* along with drawings of our 
solar system's location in relation to 
well-known quasars — should Voyag- 
er 2 ever be retrieved by other life 
forms. 

Although Voyager 2 represents a 
significant achievement in electronics 
miniaturization, power generation 
and durability* its flight through 
space has nol been calamity free. The 
primary radio receiver failed on April 
5, 1978* and a backup has been used 
ever since. An actuator gearbox used 
to rotate a scan platform bearing in- 
strument packages failed after the 
closest approach to Saturn. Ground 
controllers later determined that a 
loss of lubricant due to overuse caused 
the glitch, which mysteriously fixed 
itself on the way to Uranus when lu- 
bricant migrated back into the part, 
With an estimated 100 turns left be- 
fore complete failure, scientists have 
been nursing the acLuator ever since. 

i I'lnUf tttni Ui jjrrfjr M»J 




CLOSEST POUXJ 
TO TfflTON 
24.000 mi 



VOYAGE* 

PAiSES OUTSIDE 
fflNG FRAGMENTS 



SUN-EAITH 

DIRECTION-, 



VOYAGES J 
FLIGHT PATH 



NEPTUNE'S POSSIBLE 
STRUCTURE 



ROCK AND 



VOYAGER S NEPTUNE FLYBY 
AUGUST 24, 1989 



CLOSEST POINT 
TO N^IUNE 

3000 mL. 



Hydrogen, h-ellum and methane — which came the planet s Dluls-h 
green color — are thought to form Neptune's principal const ftuenti. 
JPL ground controllers itflP learn mote when Voyager 2 pasiei within 
3000 mEte? of the planet s north pole— the closest point of approach 



in Voyager 2*» entire journey. The trajectory h designed to avoid 
Neptune i half -rings of boulder-sized panicles. Final stop: Triton, be 
fore laager 7 enters the Interstellar medium. E.Tj that recover Uoy- 
ager 2 wl IJ leam about Earth from its picture and found collection. 
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PHOTOGRAPHY 



Picture making gets better — and easier — 
every year Here's our choice of the 
honest new photo gear 



ARICOH MIRAf 

For many people, HFttih 3 Mlral |3795p Is all 
the camera they'll ever need. This 'bridge" 
camera combines the convenience nf pdlnc- 
and-shoot compacts— »*h a automated 
focus and exposure control— with an SUTi 
manual control For creative effects such as 
mufrlpJe-expoaurc. You can't change lenses 
but the 2S-l3Smm powered room |70- 
200mm with tetecurrverwj coven mem of 
the bass. 




BY STEPHEN A BOOTH, 
Electronics/Phorography Ed nor 

S EPTEMBER marks the 150th 
anniversary of photography's 
debut. The art and the science 
have come along way since then — but 
it p s a good bet that Daguerre, Talbot, 
Eastman and other pioneers of the 
format wouldnY be surprised. They 
were* after all* men of vision. 

Nonetheless, this yearig crop of 
cameras and films is truly impressive. 
Advances in chemistry labs have 
yielded the most realistic print-films 
seen to date. The Innovative incorpo- 
ration of electronics in the camera 
virtually ensures that the images cap- 
tured on film will be correctly exposed 
and focused. 

In selecting our Top 10 photo prod- 
ucts, we use the criteria established in 
past years: The item must be either 
the first of its kind, or advance the 
state of the art , or provide meaningfu I 
benefits to the user. M 



A CANON EOS 630 

Canon* latest upgrade ID It! EOS I Inc at 
3Smfn SURs li the model 630 (1710, badyj. ft 
combines the ben feature* el original 65® 
^nd 620 models, and autofocusei twtee as 
fast as either. Moreover. It offers 
pushbutton control io set the optimal 
shutter, aperture, metering add fUm- 
adVance tomblrkalJora for specific photos, 
such as sports, portraits, landscapes and 
group shots. 



ARICOH FF- J 

The video age hs made Its made on 
fllcoh’s FF-7 f S2I5DJ. Like ih* Company's 
Xfi-M andXRP single lens reflex models, 
the compact autgfocus FF-7 has a Specific 
exposure mode for taking photos from a 
TV or computer screen, Thh means you 
won't have to worry about synchronizing 
the camera's shutter speed to the 
monitor’s frame speed when you want 
snapshot prints of scenes from your home 
video movies. Just press the tv button, 
compose your shot and Are, 

▼OLYMPUS INFINITY 
SUPERZOOM 300 

With Its 35- 105mm autofocus power zoom 
and multiple, creative exposure modes, the 
Olympus Infinity SuperZbom 300 1 Ut O0| 
bulk the first bridge between Lhe point 
and- shoot iero shutter compact and the 
more-versatile SLA. Among automated 
features, its viewfinder and flash zoom 
wtth the lero. and The lens tracks moving 
subjects — a feature usually not found In an 
autofocus compact, but onfy In autofpgus 
5LRS. Creative options Include rriulli- 
expusure, and slow- sync flash for nighttime 
shooting* 




4 POLAROID 
600-PLUS FILM 

Just three yean ago, Polaroid 
expanded the scope of instant 
photography with its Spectra 
cameras and vibrantly colored, 
rectangular-size Spectra film. 
Now. the new 600 - Plus 111 m 
packs Spectra chemistry Into 
the square-forma? used by the 
earlier Series 600 and 5X-7Q 
cameras. This means whiter 
whites, sparkling greens and 
deep, saturated reds. 
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A MINOLTA MAXXUIM 70001 

Minolta pimwmJthe aytofocm; SLR 
category with Its original Maxxum 7000. 

The T In the new 70WM | SS38 wfth 50mm 
frl.7 lensj designates Intelligence, ft flOOJSt* 
IsEfr than Its ancestor and Is able to trade 
■ mowing subject by calculating Its direction 
and speed 30 times a second. Focus — as 
well as optimal shutter speed and 
aperture— Js Hne-ftned right up to the 
Instant of exposure. Additionally, a series of 
Creative Expansion Cards pops Into the 
70001 to optimize exposure for special 
shots, such as sports action, fantasy effects, 
poet rails and mgre- 



APENTAXSF-10 

You pet autolocus, and a built-in pop-up flash. In the Renta* SF- 10 [ s?5? with sorrnn, ffl.7 
lem|. You also get a large pared of the automated, preprogrammed features that 
electronic mkropr wesson have brought to the SLR, So many, In fa cl. that Fentax saw a 
need to build in a user i guide so you needn 't constantly ref er to the Instruction manual. 
There's a large liquid-crystal display screen atop the camera with a diagram of the SF-10 
and graphic indicator that flash onscreen to guide you through Its paces. Although there 
Is a wide selection of autofocus l«ue» ide theSF 10, including some fairly compact zoom, 
older. non-AF fcrrtai lenso may be used with an optional adapter. 



ANIKON F4 

Professional photographers waited a 
long time for the successor laNIk^i t 
top-of-the-llne F3— and wondered 
how the mostiy manual workhorse 
would adapt to the age of electronics. 
The answer comes In the F4 {52500. 
body | L It mains the full manual 
control over Image-making demanded 
by pros — intruding compatibility with 
all previous Nikon lenses— while 
incorporating autofoem capability, 
preprogrammed exp™™ and a 
V HH .-sec shutter. 



▼KODAK EKTAR 
PRINT FILMS 

Once upon a time, you had to shoot 
finicky transparency films the 

ultimate in color,, sharpness and grain 
structure. And If you waited a prim 
from your slide, you'd lose something 
in the tramlatlorL Kodak s new Ektar 
print film {available In ISO IS, 125 and 
I W0J has chmged all that. Efctar IS is 
the Kodachrome of print films* while 
the 1000 has the low grain of slower 
nimj, Though EkUr is intended for use 
In SLRi* It requires no special 
processing or priming. 



A CANON SURE SHOT ACE 

This \ 7 -ounce autofocLH mapshootef Is 
the first of ha breed to boast wireless 
remote control. Meanwhile, the Sure Shoe 
Ace | *260 J also incorporates a 
worthwhile feature from earlier 
cameras — the waist-lew! viewfinder. It's 
mounted atop the Ace, directly above the 
conventional eye-level viewer, and 
gives you additional options for 
composing your photo, in tight crowds 
for example, you can hold the Ace upside- 
down above your head to frame a 
picture. Combined with the infrared 
remote, H makes for more relax# d and 
candid shooting, too. 



55 



POPULAR MECHANICS* AUGU5T W 








T HE MAYAJIJNE I960 Issue 
of the now-defunct Sports 
Car Graphic had an article 
titled "Meel The Mustang." 
It featured a concept car baaed on 
Corvair components, designed by ex- 
GM stylist* rete Brock, Norm Neu- 
man and Gene Garfizikle- It was a 
sporty coupe that featured a fairly 
long hood (for a mid-engined car), a 
short deck, a chopjjed off rear end and 
q squared off lop t hat looks very fa- 
mi liar tod ay. 

Brock, who went on to design the 
Daytona Cobra among others, just 
smiles at the suggestion that these 
sketches might have inspired the 
Ford Mustang, 

Remember that this would have 
been very early in 'fiU. The Big Three 
had just introduced their compacts 
— Ford Falcon, Chevy Corvair and 
Plymouth Valiant. The dear sales 



winner at the time was the Falcon. 
But already, the trend was dear. The 
American public wanted even sporti- 
er cars. Adding bucket seats to a Fal- 
con or Corvair wasn't going to cut it. 
Ford product planners and designers 
had their finger right on the pulse of 
the trend. The Mustang was already 
going through the early development 
stages even as the Falcon was hitting 
the showrooms. 

By the end of 1063, the Mustang 
was already past the prototype stage 
and ready for production. It had styl- 
ing that traced its lineage to the 
original Lincoln Continental, not to 
mention several high-priced Europe- 
an GTs— long hood, short deck — and 
mechanicals straight from the Falcon. 
The directive that produced 
the new car said it had to be 
small, light, inexpensive, ca- 
pable of seating four, and 
had lo possess the long 
hnod/shartdeck. 



Some evidence of Ford Design 
thinking was the Mustang 1 concept 
ear. Mustang f was a 2-seat mid-en- 
gined roadster built around the Ford 
Tauntis 12M V‘i front-drive package 
moved to midship. It had a space 
frame, aluminum body and Lotus 
“wobbly web" wheels. Begun in May 
11+62 and displayed in October, it was 
already u dead issue for production. 
But it was Ford's first public use of 
the Mustang name. 

In 1963, Fori] showed the Mustang 
II, a closed coupe concept car that, 
even today, looks remarkably like the 
production Mustang of the following 
year. There was no doubt that the 
new car would be based un Falcon 
components. Falcons had unit bodies 
w ith double A-arni front suspensions, 
coil springs mounted above the up|jer 
arms, leaf springs in the rear. The 
basic Falcon had small drum brakes 
all around, u cast-iron inline Six with 
the intake manifold cast into the head, 
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DAY MUSTANG! 

BY LEN FRANK, PM Photos by Ron Hussey 



and a choice of a 3-speed manual or 2- 
speed automatic transmission. 

By the time the Mustang project 
was given the official blessing, the 
Falcon Sprint had a Vi? and a 4-apeed, 
with front disc brakes on the way. 
Ford’s long-range plan was to spend 
$250 million to refurbish the whole 
line for 1065. But there was no budget 
to introduce a new product before 
those new '65s arrived. 

Lee Iacocca. now chairman of 
Chrysler Curp, , was heading up Ford 
D ivision in those days. He’s generally 
given credit for being the father of the 
Mustang, But incredibly, the first 
proposal for the new car waa turned 
down hy management in 1962, lacncca 
tried again soon after, and sold the 
idea to Henry' Ford II. With Mr. Ford 
on his side, it became a go. lacocca, 
with a comparatively meager budget, 
set an almost impossible timetable for 
production. There was almost no time 
for redesign, no time for committee 
approval, nn time for mistakes. 



That all worked to the benefit of the 
new car. The final design was remark- 
ably close to the original Mustang It 
and the first pri iductioncnr rolled out 
just 18 months after the project's ap- 
proval, The car reached the public on 
April 16, 1964, as a 1965 model. Pro- 
duction was set ai 75,000 for the first 
year, They actually built — and sold 
— over 303. 000 u nits. 

The 19fS4t£ L actually 1965) Mustang 
arrived with choice of a 1 70-cii,-in. Six 
or the 200-cu, *iit, v era ion of t ho sma 1 I- 
hlodk V8— sirnic as the Falcon, as per 
the plan. Eight:- outsold Sixes, auto- 
matics outsold manuals, 3-speeds out- 
sold 1-speeds . 

The nutehback hardtop was the 
runaway best seller (about 410,000 
hardtops, 77, (JW fast backs. 73,000 
convertibles) for model year 1965. A 
2H9-cu,‘ip- version of I be V8 was « 
running change, eclipsing the 200 as 
soon as it was ready for production. 

Strength followed strength and the 



’fib, essentially the same car as the '65, 
sold 50,000 more than ’65. 

In 1907. the car whs redesigned. It 
was bigger, heavier, brawnier and 
you could order a GT version with a 
390-ctu-in. engine. Sales dropped. 
This was right in the middle of the 
musdeoar wars in Detroit and the 
Mustang was not at the top of the per- 
formance heap, Any number of ears 
could blow away any Mustang in a 
drag race. Including a new* competi- 
tor— Chevrolet’s newly introduced 
Camara, which could he ordered with 
a 396-cu.in. engine rated 375 horse 
power (actually it produced 425 hp). 

In ’68, the top option was a 428 Co- 
bra Jet Ram Air engine. In 1969. you 
could order Boss 429 and Bogs 3(12 
Mustangs and a Mach 1 option that 
was the equal of Chevy’s Super Sport 
option oh the Camoro. Still, sates con- 
tinued to drop each year. As t,he car 
gut heavier, larger, more expensive 
and coat mure to insure and operate, 
sales dwindled and some Mustang en- 
thusiasts yearned for a return to the 
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in 1981. The Boss 
model marked 
Ford's official re- 
turn to the high- 
performance mar* 
ket category. As 
sales soared, so did 
the GT and LX mod- 
els with special han- 
dling components 
and up to 225 horse- 
power in today’s 
versions. 

Ford tried a dif- 
ferent tack with the 
SVO Mustang. A 
turbocharged ver- 
sion of the 2. 3-liter 
Four was available 
from 1979 through 1934. The engine 
led to the SVO version, with consider- 
ably revised styling, greatly im- 
proved inter coo ted engine, improved 
suspension, -1-wheel disc brakes and 
5-bolt hubs, to name just a few of its 
enticements. It was an interesting 
car, but no sales winner. 

By the time the SVO experiment 
was underway, a convertible Mus- 
tang was also available, the first one 
in a decade. But the writing waa al- 
ready oh the w r all, Americans once 
again wanted horsepower and cubic 
inches. The SVO faded away and the 
GT with the 5.0 liter HO V8 became 
the cur to own if you were ayoung man 
who wanted to make a statement to 
his friends. 

Today, the Mustang is riding high. 
Plans are to keep the current Mus- 
tang in production for the next Five 
years. Lb rough 1994, with continual 
small improvements but no radical 
change. Which is very good news in- 
deed. m 



1969 MACH I 



original concept of the car. The low 
ebb came in 1971-73. The car was re- 
designed again and the original Mus- 
tang was buried under ballooning 
sheet metal. Overall length was up 8 
in. and the car weighed over SOD 
pounds more than the original. 

By 1973 it was hard to see any re- 
minders of Lhc simple little 1965 coupe 
that might be hiding under a Mach 1, 
with its smog-controlled 351. It was 
dearly time to move on. 

But the 1974 Mustang 11 (hot to be 
confused with the concept car) was 
not the answer. The new car was 
based on the Pinto, not a great place 
to start huL no more mundane than 
the Falcon. 

Mustang IJ was shorter than the 
original, but had more overhang and 
curb weight. Where the original had 
been fresh, the new one was a ba- 
roque imitation. Its engine was the 
2. 3-liter (140-cu. -in.) sohe Four — 
basically reliable, but also rough and 
noisy. 



Nevertheless, safes skyrocketed to 
nearly 300,000 (from about 120,000 in 
'73), But after that banner first year, 
safes dropped in each year of produc- 
tion of the Pinto-based Mustang, save 
for the last, when they recovered 
slightly, 

A 2,8-liter German Ford V6, bor- 
rowed from the Capri, became an al- 
ternative engine from 74 through 78, 
It "improved" (Mil) timed to the 14- 
second range. A 302-ciu-in. V8 option 
in ‘78, at 133 bhp, shaved about 3 sec- 
onds off that, but no more. 

The current Mustang, introduced 
in 1979, was based on the Fox plat- 
form used for the FairmonL and T- 
Bird. The availability of the 302 V8 as 

an option made the Mustang one of 
the hottest cars you could buy in 
smog-engined 1979. And you could 
even order a 4-speed manual trans- 
mission, just like in the good old days. 

Ford product planners recognized 
the strong sales of V8-engined Mus- 
tangs and introduced a Boss version 
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BY RICH TAYLOR, Contributing Editor 




SHU potent After more than two 
dKidtt, G.T, ISO Must din gi net 
regularly In hlttorlc Menu. 



M OST AMERICANS call a Mustang a coupe. Hut 
a Mustang has seats for four, which by some defi- 
nitions makes it u sedan. Sedans race in F I A Ai>- 
pendis J . Group 2 , and in L!#>t there were im Fi A Group 2 
races in the United Slates. So the first Mustang race cars 
competed, ironically enough, in Canada and Europe. 

The first Mustang ever to be raced anywhere was a 
white notch back owned by Chuck Rathgeb id Comstock 
Having that ran in Canada in the spring of IJwM. It was 
built and driven by Haul Coolie. Stripped to !!50w pound*, 
fitted with a Weber-carbureted £81+ V8 r sited at :{?+■! hp. 
7. -Mixta tires, ii Gal&xie mar axle and the usual full-race 



suspension modifications. il was chirked at M2 mpli ai 
Mospart. 

Acton* the Atlantic, Ford had been racing Galaxies and 
VS FaJuMffi Ui the BnUidi Touring 1 lar Championship and 
FIA internatioiiaJ rallies since 1961. Since a competition 
Mustang was mechanically identical ton competition Fal* 
con Splint, it was little trouble to turn a couple of the first 
Mustangs in Europe iutu rally car* not nil that different 
from Comstock’s nicer, 

Bo Ljiingteldt/Fergus Sager and Peter Proctor IV ter 
HurpeV first ran the factory entries in the Spa-Sufia- Liege 
rally, both teams vniahing somewhere in Viiposlavia. Ai 



2m kipped i IM£A r»ef WJl probably the ultlvnnle Mu i tang. Fame I II Jones making a pit tlOp during 70 TranlAm race. 
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years Racing realiy does improve the breed. 




8Y MIKE ALLEN. 

Assistant Automotive Editor 

• MOU’I.L REMEMBER oat 
racing ad ventures last year, 
when Auto Editor Tony 
Swan, myself. Contributing 
Editor Rich Taylor, and former West 
Coast Editor Len Frank raced a Sa- 
leen-prepared Mustang LX- ThaL's a 
picture of us and our crew (opposite 
page), right after winning the Long' 
eat Day of Nelson Ledges, 

This year, Steve Saleen. the guy 
who builds the best-looking, fastest 
Mustangs around, has built a limited 
run of 250 SSC models. We'll be rac- 
ing one of them in several endurance 
events, beginning with a return to 
Nelson Ledges to defend our champi- 
onship title. 

Car number 54 has been turned into 
a backup car, and we'll be racing it in a 
few selected dub races through the 
season to stay sharp. It's been re- 
painted shiny black, and this season 
will wear number 25 i above). Our new 
Saleen SSC also wears number 25 
(right). If you don’t recognize the 
white- with -blue- racing-stripes paint 
scheme, check out an original 
Shelby (j.T. 350 photo. Of course, the 
number 25 has special significance to 
Mustang enthusiasts this year. 

Our SSC started life as a complete 
running Mustang. The changes that 
transform a regular Mustang LX 5,(1 
into a Saleen SSC begin with the en- 
gine, the venerable 302 V8, All HO 
versions of the 302 utilize Ford's 
EEC-IV direct port fuel- inject JON 
system. But in the conversion to SSC, 
SaJeen replaces the stock 60mm but- 





terflies with 65a, Saleen installs a dif- 
ferent intake manifold, and replaces 
the intake valves with 1. 90-in. intake 
valves. A special mass airflow sensor, 
recalibrated computer, revised igni- 
tion advance curve, and a high-lift 
cam mean you can forget about any- 
thing but 91 octane gas. But these 
changes also mean 290 hp and 300 ib,- 
ft. of torque. Other modifications in- 
clude electronically controlled 
shocks, stainless-steel headers, re- 



vised ratios in the trans, and an Au- 
burn limited -slip differential. 

Once the car is a Saleen SSC, then 
actual race preparation can begin. Ac- 
tually, a mileage, fire extinguisher, 
window net and tape on the lights (to 
keep glass off t he track in case th ere’s 
a little shoving) constitute all of the 
required preparation. But if anybody 
actually showed up in a car that had 
received no more preparation than 
that, they'd have to have binoculars to 
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aee the rest catthe field , 

The engine is removed for 
a complete rebuild, starting 
with si thorough static and 
dynamic balancing of all the 
moving parts. Lightening, 
increased compression ratio, 
porting and polishing are all 
illegal. But the engine can be 
rebuilt to precise tolerances. 

This ensures that there is 
identical compression in all 
eight cylinders, that ports in 
the manifolds match the 
ports in the heads, that the 
Top Dead Center mark on 
the crank pulley is true TDC t 
and that a hundred other fussy details 
are checked and brought up to opti- 
mum .'i pec for jwak efficiency. If you 
went through a properly blueprinted 
engine with a micrometer, you 
wouldn’t be able Ln find any dimension 
that Ford hadn’t specified a* correct 
for a new 302. This ensures not only 
long engine life, but also is good for 10 
to 25 hp. A Walker Dynnmax exhaust 
system helps the hp count, too, 

' The chassis is also blueprinted. To 
start, most of the Ford suspension 
bushings are replaced with harder 



Last year our team won the Nelson Ledges 24 -hour Endurance 
J?ace and here we are In fhe winner'! drde. 



urethane biscuits, lo reduce compli- 
ance under hard cornering, Monroe 
builds shocks and struts with special, 
race-only calibration. High-rate 
springs front and rear and stiff anti- 
roll bars keep the car flat in hard cor- 
nering. Alignment settings include 
plenty of negative camber, and as 
much as %-in. toe-out for good turn- 
in, Other race-only accoutrements we 
installed include a Recaro racing 
bucket seat, auxiliary driving lamps 
from Bosch to turn night into day dur- 
ing the wee hours of a 24 -hour race. 



and Kenwood FM 465 MhZ 
radios to keep the driver in 
touch with the pits. 

Tire* are General 
XP2OO0V— 245/50 VRlfi in 
front* and 255/5GVR16 in the 
rear — mounted on 8-in, - wide 
American mugs. We were 
really impressed with the 
Generals during our thou- 
sand-odd Japs of Nelson 
Ledges last year, with tem- 
peratures ranging from 104 a 
F to 55* F and some monsoon 
rains thrown in for go™! mea- 
sure However, like all the 
DOT- legal tire* used for SS 
racing, our Generals are shaved to 
only a millimeter or two of tread 
depth, for less squirm in corners. 

Other sponsors include Polyshield 
and its great line of car care products, 
Setcom communications gear, Motul 
synthetic lubricants (which are neces- 
sary because of the 300° oil 
temps — the rules preclude the use of 
accessory coolers) and Motorcraft 
plugs and filters. And let's not forget 
Ford for supplying the base car h and a 
l&TKm.-in. Ford van as a tow vehicle. 
Hey, let's go racing! PW 




A. Vain 
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MUSTANGS 

Forecasting the shapes of the next decade— and the next century 
BY JIM DUNNE, Detroit Editor; PM Ulustratrons by Duane Kuchar 




0W LONG WILL the 
present incarnation of the 
Mustang satisfy buyers 
and appeal to the public? 
That's a tough call, one that Ford 
management is grappling with right 
now. In the near future. Ford brain 
trusts will again face decisions that 
will determine Mustang's fate. The 
car is scheduled for a major change- 
over in the early 1990s, probably the 
1993 model year. The question of 
spending hundreds of millions of dol- 
lars to update the present Mustang 
design, or switching to something en- 
tirely new must be answered soon, 
since it normally takes three years to 
put changeover plans into production. 

Ford is already partially committed 
to spending $270 million for updating 
the current model in 1991. That pro- 
gram includes rearranging the sheet- 
metal— fenders, hood, trunk and 
roof — but it does not touch 
on major changes to 
the chassis and 



drivel rain. A major overhaul includes 
a new floor pan, front and rear sus- 
pension, possibly engine and trans- 
mission as well as the greenhouse, 
and would cost the company close to 
$1 billion. An investment of that size 
is not made without close scrutiny as 
to where the Mustang program is 
now, and where it should be heading. 

Finding out where the Mustang is 
right now- is the easy part. Sales for 
the first part of 1989 are at a 195,090- 
per-year rate, almost double that of 
the Chevrolet Camara and far ahead 
of the combined sales of Camara and 
Firebird, its natural competitors. 

Ford expects more of the same suc- 
cess for future Mustangs. But it must 
decide quickly how it expects Mus- 
tang to stay asales leader through the 
'90s. Three of the current choices: 

■ Carry on with the present Mustang 
styling, but with yearly facelifts. 



■ Switch to a high-styled, futuristic 
body like the Probe or the upcoming 
Camam/ Firebird , 

■ Build an all-new Mustang off the 
Thunderbird chassis. 

Of all the options, it looks like Ford 
insiders prefer keeping the current 
Mustang theme, and not adopting the 
futuristic designs of a Probe or a neat- 
generation Camara 

"We want to keep Mustang's im- 
age,” says Fritz: Mahew, chief design 
executive for all Ford cars. "The car is 
not like anything else on the road. Be- 
sides being light, nimble, husky and 
strong in appearance, it has a classic 
American performance look. Future 
Mustangs will continue the long hood, 
short deck profile. And soon we will 
go back to an eggerate grille." 

Rut, no matter what Mahew and his 
designers plan, the Mustang must get 






some updating to match the new styl 
mg of the 1992 Camara. Cowl height 
will be lowered, the windshield posts 
will be angled back more sharply , and 
the whole car will be lowered slightly. 
Doors will be thinner, lighter in 
weight. And the car will have a mus- 
cular stance with Little body overhang 
and a wide tread. 

" We raised the cowl on the 1979 
Mustang 1 in. to give the front a 
wedge look,” explains Ms hew. “That 
still contributes to the appeal of the 
Mustang. And we plan to keep 
that line." 

Dearborn deci- 
sion-makers 



also look inside the sheeimetad for an- 
swers to Mustang's future, 

"We want to continue to offer a car 
that's fun to drive, exciting to own," 
comments Gale H aid erm an, a Ford 
design executive who was involved in 
many early Mustang decisions, "We 
want to keep the 2-plus-2 seating ar- 
rangement. And, passengers will still 
sit low in the car, more like putting 
the car on as you would a suit. ” 
Halderman points to other tradi- 
tional styling cues that the future 
Mustang will offer, things like angu- 
lar window shapes and a fallback 
roof. The current style combines con- 
trasting themes of sharp angles in the 
greenhouse with the rounded front 
and rear. But that conflict does not 
to affect the overall appeal 
of the car. Those differ- 
ences will be soft- 
ened in the 
future. 



New shapes to look Tor will include a 
longer wheelbase in proportion to the 
length of the car, and a much lower 
cowl below a faster windshield. 

Nostalgia and image are two fea- 
tures that buyers like in the Mustang , 
features that are sure to keep the 
car's sales momentum strong over the 
next few years. Just as important is 
the mode! lineup, with the fastback 
and notch back coupes and the con- 
vertible making Mustang the most 
versatile line in the sporty car field. It 
is interesting to sec that sales totals of 
the two hardtops is about equal. Buy- 
ers are split evenly on which they like 
better. Convertible sales are running 
strong at about 15 to 20 percent of all 
Mustangs, and plans are to keep a 
ragtop as part of the 3-model lineup. 

“What we offer in the Mustang GT 
is affordable performance, 1 ’ according 
to Ken Dabrowski, Ford’s program 
manager for Mustang. "And that’s 
what we're designing the future Mus- 
tang for. Its V8 engine and rear drive 
are different from the pack. The car 
feels like an F-14 on takeoff, 11 

One route that Mustang will not fol- 
low is front- wheel drive. That’s made 
clear by every Ford executive who 
has anything to say about Mustang's 
future. When you get right down to it, 
there isn't a whole lot of difference in 
basic features between the first Mus- 
tangs and the ones you see in show- 
rooms today. And Ford execs intend 
for the car to stay that way. Which 
means rear drive is definite for the 
future, "Right now," reports 
Dabrowski, “customers are telling us 
they like what we're offering. Mus- 
tang is a distinctive car with a rich tra- 
dition. We want to keep that. We 
want a Mustang to be a Mustang." YM 
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Twenty- five years 
have definitely wrought 
changes in the Mustang's 
performance capabilities, 
but the bloodlines are 
clearly evident 

BY RICH TAYLOR, 

Contributing Editor 
PM Photos by Ron Hussey 

T wenty- five years af- 
ter its birth, the Mustang 
GT has evolved into some- 
thing pretty different from 
what it was on April 16, 1964. That’s 
partly because the car has changed 
—matured, grown, blossomed into a 
world-class, high-performance car. 
And partly because the world has 
changed. What seemed like a small 
compact in 1964 is a full-size muscle- 
car today. 

To measure the Mustang’s prog- 
ress. we brought a minL original 

i* 





Inferior styling of original Mustang was mld tOs sporty, with plentiful 
bright work and Shinny, wOOd-iinimied wheel. This CSf S Special Pony 
Interior was mn eirtrA-eoxI option,. The 289 V 8 could be had In three output 
levels, ranging from 3*0 lip [gross) At 440* rpm to 771 ftp At 00*0, 
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1964 !& GT convertible and a new 1989 
GT convertible to our usual test track. 
To create a level playing field, we re- 
placed the original tiny tires on the 
'64 with a set of Uls/fiO JUS Good- 
year Eagle GT tires similar to those 
on the 19B9 Mustang GT, And then we 
ran both cars back-to-back through 
our normal battery of tests. 

The results are surprising. Read 
the spec pages side by side, and 
there's not all that much difference to 
show for 25 years. Today's car has 
computer-controlled fuel injection in- 
stead of a 4-barrel carburetor, and 
roller rockers and hydraulic pushrods 
instead of mechanical lifters. But the 
basic Ford small-block V8 hasn't 
changed much in nearly 30 years. 

The rest of the chassis is completely 
different, and yet very much the 
same, too. We’re still talking about a 
front -engine/r ear-drive design with 
unit body /chassis, independent front 
suspension with rigid rear axle, front 
disc brakes and rear drum brakes. 

The wheelbase is now 8 in. shorter, 
but the overall length is within 2 in. t 
the width and track within 1 in,, and 
the height literally identical. Even 
the brake rotors and drums are virtu- 
ally the same dimension as they were 
back in 1964, 

The biggest difference in the spec 
box is that the 1989 Mustang weighs 
about 250 pounds more, thanks most- 
ly to safety equipment, add-on plastic 
bodywork and electronic convenience 
features that weren’t even thought of 
25 years ago. Comparably equipped, 
today’s Mustang GT and yesterday's 
would weigh pretty much the same. 

Even at the test track, there wasn’t 
a dramatic difference as far as abso- 
lute performance goes. The 1989 Mus- 
tang is slightly quicker and faster in a 
straight line, slightly quicker around 
a corner, and a bit better at stopping. 
All that is thanks to a little more 
horsepower, more torque, better 
gear ratios and a better-controlled 
rear axle. 

On paper, at least, you'd think 
there wasn't much difference be- 
tween our two Mustangs, certainly 
nota quarter-century worth. And 
you’d be wrong. Today’s Mustang GT 
may be roughly the same size and de- 
liver about the same performance. 
But given the basic parameters of a 
VS 2 + 2 sporty car, a 1965 Mustang 
GT and a 1989 Mustang GT could n’t be 
more different. 

Mostly, it has to do with feel. A 
'MVi Mustang feels like an old car. 
The suspension travel is limited, the 
leaf-spring rear axle is virtually un- 
controlled over bumps, and there’s a 
tremendous amount of noise, vihra- 
tion and harshness transmitted 
through the front subframe. The old 
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COMPARISON SPECS 



HM'AGt 

Base Price $2557 

Price As T BStod S3B54 

Engine Type 2B9 -du -in V0. 

Eng^e Horsepower 2T 0 4400 rpm 

Engine T argue 282 lb ■ H. fa 2400 rpm 
Curb Weight 2360 \b& 

Performance 

□ lo 60 mph 7 .5 seconds 

Quarter- mile 1 5 7 aec fa ' 89 itiph 

Bracing 60 to 0 mph 1 85 H . 

700-lt Slalom 54 08 mph 

aoo-ft SKidpod 74G 

Fuel Mileage 14 5mpg 



1989 GT 

Basy Price $17 r 912 

Price As T rated Si S : 975 

Engine Type 302-Cu -In V6 

E ngine Horsepower 225 {Si 4 2DQ < pm 
E ngine T orq ue 3 1 0 Ih-H fa 3300 i pm 

Cu rb Weight 3250 tbs . 

Performance 

0 to $0 mph B 5 seconds 

Quarter-mile 14.5 sec fa 95 mph 

Braking, 60 to □ mph 116 ft 

700- Ft Slalom 59 75 mph 

200-fE SkiOpad 02G 

Fuel Mileage 1 b 75 mpg 



Mustang shows lots of 
body lean in u corner* 
stncl the inside front wheel 
picks tip at a curious angle 
and sort of reaches out, 
searching for the road. 
The flat little bucket 
seats are surprisingly 
comfortable; but the akinny-rimmed 
plastic steering wheel sits too high 
and close to your chest by modern 
standards. And the steering is remote 
and too light, The shifter on the old C- 
4 automatic is as slick as ever, and 
when you put your foot on the gas 
there's a satisfactory roar and leap 
forward. But the brake pedal feels as 
dead as stepping on a 2x4, 

By comparison, the 19H9 Mustang 
GT feels all of apiece. It still betrays 
its economy car Fairmont origins 
when you get near the limit on a rough 
road. There's not enough suspension 
travel, and there's some cowl shake 
with the convertible. But compared to 
the early Mustang, it feels much more 
solid and secure. 

Indeed, the new Mustang GT feels 
a lot better than you'd expect for a car 



Our 1 tMV* had optional deluxe Pony Intw lor. It s worth a premium on tfw collector market. 



with such a conventional design. The 
overdrive automatic has the VS bare- 
ly ticking over at highway speeds, and 
the car seems strong, smooth and bul- 
letproof. 



It's also pretty comfortable h with 
contoured bucket seats, fat-rimmed 
steering wheel and a Ml set of instru- 
ments. Upholstery material, door 
panels and dashboard are well-fin- 
ished and handsome. By comparison, 
the early Mustang's skimpy gauges 
and cheap vinyl door inserts seem 
pretty down-market. 

There's also the obvious difference 
in styling. The add-on plastic air- 
dams, spoilers, running boards and 
intakes give the '89 Mustang GT a 
heavy, ponderous look. It may be 
more macho, but sure not as pretty . 

Not the way a F 64V^ is pretty. And 
thaL’a the appeal. An esirly Mustang is 
not ilk good a car an an '89. from an en- 
gineering stand peuni, It's less sophis- 
ticated by any standard, but 
unfettered by aerodynamic consider- 
ations, impact bumpers* crush annes 
and all the rest. Buck in 1962, sty lists 
Joe Oros and Dave Ash could draw a 
car that didn't have to do anything 
more than look good. 

And it does. It still does. As Lee la- 
coccasaidt "There was magic to this 
car,' 1 The magic still works, A new 
Mustang GT ss a good car, maybe a 
great car. And at $18,000 for a fully 
equipped convertible, it's something 
of a bargain for a car that will go 140 
mph and is almost guaranteed to be a 
collector's item 1 0 years from now. 

But a 1964Vfe Mustang GT is magic. 
A decent driver will cost you $1G P QG0- 
$15*000. A eoneour* convertible can 
be more than $;i0,U00_ We promise 
you, it will put a smile on your face, 
whether you drive it or just look at it 
in the driveway. 

It will also be an appreciating in- 
vestment, and attract more favorable 
attention from the people you meet 
than any Ferrari. Even after 25 
years, that magic is undi minished. M 
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COMPARISON TEST 



CUDDY CRUISERS 

Agile, midsize cuddies come of age with big-boat style 
and roominess. We match them up for a head-to-head showdown 

BYTTM 8AN^ T r M P hlDtorby"Sk7p Gandy 





P ARADISE, once considered lost, has been found 
today, often with a vengeance. If accessible, 
most places of natural beauty are crowded, com- 
mercialized nr off limits. One exception, fortunately fnr 
boaters, is on the water, where there are islands, coves 
and idyllic backwater havens still out of reach to auto- 
mobiles and crowds. 

We found such a place on Florida's Little Gasparilla 
Island, a long finger of deserted, white-sand beach 
studded with sea shells and flanked by pine, palm tree 
and mangrove forest. It’s the kind of place, located on 
the Gulf Coast, where you pitch a tent for a day of fish- 
ing. a picnic and then linger long past sunset. 

We also found the perfect boat to take us to tjjis blue- 
water heaven. In fact, we found four of them, each 
about 22 ft. long with lots of deck space, ample seating, 
roomy cabins and the comfortable feel of a full-size se- 
dan. Each was rigged with a McrCrutoer 5.7-liter, 260- 
hp Alpha One stemdrive, a power package with enough 
torque to get on plane quickly and deliver impressive 
tup-end speed. 

For three dawn-to-dusk days, the test team 
wrung out the quartet of boats to see how 
they compared. We used radar glln, 
stopwatch, measuring tape and a crit- 
ical eye. Interestingly, the test re- 



sults were extremely done and only a couple of 
points — a split second here, a square foot there — separ- 
ated the first-place ami fourth-place beau. The differ- 
ence between them, we discovered, was by design 
rather than execution, and a boater looking for an af- 
fordable, trailerable day cruiser would be happy own- 
ing any of the evenly matched boats in our fleet. 



POPU 




Celebrity 23 1 SE Cuddy 

First-place honors go to the classy Ce- 
lebrity 231 SE Cuddy * a good-looking 
pocket cruiser combining ultramod- 
ern Eurotityiing with traditional ma- 
rine values. 

The smooth-running Celebrity 
blew away the competition in accel- 
eration trials and finished second on 
the performance course. It lags be- 
hind the fleet at the top end, but gut- 
wrenching speed isn't the reason you 
buy a boat liks this and 45 mph is plen- 



TEST PARAMETERS 

Each boai was piopp&d and luned by 
technicians Iran Mercury Marine's 
Mercabo Test base, m Pladda, Florida. 
Speed and liming dela are Ihe result of 
averaging Tour lest runs for each boat wiiti 
two adutis atsoard and matched fuel loads. 
Performance course , whtch began from a 
dead Slap, included two short sprinls and 
(ulhspeed right, Sett and 180" turns All 
boats ran wim 19 pitch rainless sled 
props. Each had a maximum cuddy 
headroom o! approxkmalely 5 h. Overall 
length measurements include integraled 
swim platforms whete applicable. 



OVERALL HANKING MAKE MODEL 
LO A Bea m-We ighl Fuel Ca pacity 



Top End ^mph i Ranking 
Apcfllwfgtkm 0-35 mpll i| iw \ Ranking 
Pe rformance Course JsecJ Ranking 

Duck Space (Bp. fL) Rank ing 

Cab-In Space (cu. Hi-Ran king _ 
Stowage Space fern ft ^Banking 



Sleeping Pad laq. fl.l.RarMrng 

Fit Arrf Fieiih/ftaoklng 

Price A j Tfriled | Including Merc engine] 




Boat i equipped with 
5-7-Hter, ?6Q-hpMera. 



ty fast for u family cuddy cruiser. 

At speed, the rig handles superbly, 
tracking straight and true. During 
hard, wide-open-throttle turns it 
feels nearly as responsive as a water- 
hugging sport boat. 

Without benefit of a walkaround 
deck, the Celebrity solves the prob- 
lem uf bow access by means of a walk- 
through windshield and sliding cuddy 
hatch. This arrangement also serves 
to open up th e cabin for a good amount 
of ventilation and light. 



Fit and finish is another strong area 
franked second! and included such 
fine touches as copious teak trim, ra- 
dio cassette mounted in lockable com- 
partment, integrated swim platform 
with tw r o ladders and opening side 
vents in the windscreen. (Some of the 
teak trim in our test boat is optional. 
It can be replaced by maintenance- 
free stainless steel.) 

Interior accommodations include a 
2-tiered arrangement of V- berth and 
convertible bench seat bunk, which 




1. CELEBRITY 231 SE CUDDY 

23 h 1 -VM" 3TM Ifa-.TO flal , 

45. 1 2 4 atf Ibe pace but adequate 

8 - 22 - 1 . snaps your head back 

27.70 2 G -lores luma made up lor sluogi G^iop end 

47.40 1 . du talari d tag space far G adult passengers 

1 4b. 1 7 3 privacy curtain create-G two cuddy areas 



2. LARSON HAMPTON 220 

21 J 1 1 BUlfffliL 

47.52. Mis a like a runabout 

8.71 2. leaps up on plane atlouch q| Unrodfa 

2EL48I 3. predictablfl antf responstve 

4&.3G 2 generous, handies alu.i lead comlortably 

I S9.fi I leols as b»g as a summer cottage 




32.32 3 more would be appreciated 



57.47 2 Gdbs9ant.al . we! I- layed oul compartment 



40.40 2. 2 ■ Uered arjangemcr-ii increases option $ 38.42 3 asymmetrical design can l«1 tab sleepers 

Taalfllldlnflk. mrongplanrj EurtMfrlii 2 M.imiliXis^tbirttuil deck CflrpgEir-Kj missed 3 



S26.3O0 



SM.Sifl 



CetebrityBoals. P 0. Boa 394 
&brt1&r|. IIG2812, 46181438-9444 



Steering wheel 
lIIiseo 3 potmans, 
but mounted 
uncomlortably 
tloie to dash- 
even when fully 
ad] luted. 



Larson Boats, LlMe Falls 
MN 56345. iCir;ifl32 -5431 
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Larson Hampton 220 

At first sight, the test team fell madly 
in love with the Larson, If looks could 
kill, the multicolored gdcoat and co- 
ordinated interior of the Hampton 220 
would be dangerous* 

Vaguely reminiscent of a comfort- 
able summer cottage, the Larson 
Leads the fleet in total cabin volume. 
The living space is populated with a 
full galley featuring an alcohol stove, 
ice box and slain Less -steel sink. In ad- 
dition, (.here's an enclosed head with 
vanity and an opaque overhead win- 
dow that lets in enough light to dimin- 
ish claustrophobia. 

On the radar gun, the Larson 
docked the second-best top-end 
speed and recorded second-best times 
in both hole -shot and performance - 
course runs. Its patented Delta Conic 
hull is remarkably responsive in 
high-speed turns and tracked true 
in all water conditions and at all 
throttle settings. 

Some outstanding design fea- 
tures include the second-largest 
deck space, sizable walkaround side- 
deck and integrated swim platform 
with a shower spray available at wa- 
ter’s edge. Interestingly, the Lar- 
son’s large cabin features a sharply 
sloped roof that cuts somewhat into 
the usable space, Although the entry - 
way measures a full G ft. of headroom, 
it quickly diminishes to the point 
where unobstructed upright sitting 
by an average-size adult is impossi- 
ble, Seating is set back to make room 
for galley ami head. 

Another source of concern to the 
test team is lack of deck carpeting. 
It’s an option on the Hampton and 
wasn't provided on the test model. 
Nonskid fiberglass decking is accept- 
able in a fishing boat, but question- 
able in a day cruiser. 

Nevertheless, the Larson was a 
fundamentally solid performer and 
ranked no lower than third in any test 
category, making it the most consis- 
tent boat in the fleet. 



can be kept separate from each other 
by a privacy curtain . 

Despite the Celebrity’s winning 
ways, we found a few nits to pick, such 
as tight quarters at the helm station. 
A comfortable standing position 
couldn’t be found. The seat is mount- 
ed too dose to the dash panel and 
cramps the driver’s knees. In fair- 
ness, the fully adjustable seat, which 
couldn’t compensate for the problem, 
affords good legroom and visibility. 

Two test-team suggestions could 



easily correct some minor shortcom- 
ings: 1. Seal the fuses, and 2, Add 
entry /egress steps. An old-style fuse 
block Left this component exposed to 
corrosive salt air and moisture. A 
high freeboard, the result of Euros- 
tyliiig, makes it some; what clumsy to 
get in and out at the dock without 
climbing over the upholstery. 

Overall, the CelebriLy scores well 
across the board, which is essential 
for any boat designed to he a go- any- 
where, do-any thing family cruiser. 



3. EBBTIDE 224 CATALINA CUDDY XL 



4. COB [A ODYSSEY 230 CXL 



22‘4'W/33M IU..T5 g.1 



grtovar arao ib./ergii. 



46.553, impressive Hper for hgav-oarboal 



4fl.7H'1 . sals 3 bli slewing pace 



10J3J4. 5 wilt enough tar skiing 



10. 7E 3. change of prop mtgtirhelp, but plenty Iasi 



29.74, 4 nallarctf a quick pace 



2fiJ5.'1 . corns E5 like a roadster 



34a. 9 r4, soma usable area sacrfliced For stowage 



46.06 3. roomy and nc-1 Far Iromlfoe leaders 



1 1 1 A7'4 good layoul. headrootn, but Jess volume 1 55.12 2. kits ol space due to uncluttered approach 

&S.4/1 . immense, hit makes dec* . daCun ve>aii 32,01 a . ie*s u \&n nail n to iieui in*de-i 



4fl.afrl. Surprising iflrgft tor cabin volume 



M.fla **. classic v-beflh snspe about wo o( others 



Beal dressed Inllwi with tradwtonai manneualuwl 



Much io reewmnend, but JeanesJ el flwt-4 



isyoo 



354.230 



EbbfliOe Janes Creek Rd., 

While BluM. TN 371 B7, IB 1 5) 797 -3 1 93 



CobiaBoal Co.. 

Samwd f L 32 772, (Boot 327-5703 



Bed lighftlncs. 
Lockable radio 
box below 
throttle. 
Dimmer switch 
far panel 
lights. 



Small, runabout 
style wheel and 
good throttle 
pdtiiion. Standard 
flat dash ha? 
slight gauge 
obstruction. 
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CUDDY CRUISERS 



Ebbtide 224 Catalina 
Cuddy XL 

As with all Ebbtide boats, the Catali- 
na combines familiar marine styling 
with traditional construction 
and performance values. 
There's lots of teak trim, for ex- 
ample , and an old-style rope rub 
rail. (In saltwater models, some of the 
teak is replaced by a corrosion-resis- 
tant material known as Sansalite J 

Wide walkaround si dedetits make 
moving from cockpit to foredeck an 
easy matter for docking or anchoring, 
and stowage compartments are e v- 
ery where, producing a first-place fin- 
ish in this category. But as a result of 
these design decisions, the Catalina 
sacrifices both cabin volume and us- 
able deck space and finished in fourth 
place in these areas. 

Lack of overall cabin volume, how- 
ever, doesn’t prevent Ebbtide from 
executing a thoughtful interior, 
which is distinguished by superb 
headroom due to a trunk-cabin design 
(raised foredeck), inclusion of hang- 
ing garment rack, and the fleet's larg- 
est sleeping pad. 

While the Ebbtide scores back-of- 
pack rankings in performance-course 
times, hole-shot and top-end speed, 
no noticeable shortcomings are evi- 
dent and, in fact, it is a smooth-han- 
dling, responsive, predictable and 
uncommonly quiet contender, thanks 
to a well-insulated engine box. 

Features of note include an L- 
shaped sundeek (formed by raising 
the stem jump seats and extending 
the passenger-side sunlounger), teak 
entry/egress steps and a teak swim 
platform that’s easy on bare feet. All 
of this, plus upholstery with nicely 
hidden supports and fastenings, con- 
tribute Lathe Catalina’s No. 1 ranking 
in fit and finish. Fishermen will be de- 
lighted with the Catalina’s cooler/fish 

box mounted at the stern. 

Do-it-yourself mechanics will ap- 
preciate the double-hinged engine 
cover, which fl ips up for easy fluid lev- 
el checks without requiring complete 




CELEBRtT 
231 SE CUDDY 



removal. And boaters, in general, will 
prise the boat’s superb overall crafts- 
manship and attention to detail. 

Cobia Odyssey 230 CXL 

The top-performing Odyssey 230 

5 roved to be a drivers favorite with 
eet-leading marks in top-end speed 
and performance-course times, both 
were out front by significant margins- 
Hole-ahot times weren't too shabby, 
either, ranking a competitive third. 
Other strong areas include total cabin 
volume (second) and usable deck 
space (third). 

Some of the Cobia's blistering 
speed (nearly 49 mph) can be attribut- 
ed to lighter load. Its hull is several 
hundred pounds tighter than the oth- 
er boats in the fleet. We also suspect 
the lightweight approach is the rea- 
son for the boat's higher decibel read- 
ing at cruising speed and slight engine 
vibration in the deck. 

However, the superbly designed 
hull gets most of the credit for the 
boat's No. I ranking on the perform- 
ance course. It made up for mid-fleet 
hole-shot ability through exceptional 
handling— wheel lock at wide-open- 
throttle is no problem for the Cobia. 

One of the boat's most interesting 
touches is the use of teak trim only on 
vertical surfaces (the bulkhead be- 
tween cabin and cockpit, for instance) 
a technique used to ensure that U V 
rays are minimized and water runs off 
the wood. 




Unfortunately, the Cobia has a few 
shortcomings that held back its fit- 
arid-finish ranking. These include a 
swim platform that looks like a fiber- 
glass bookshelf, a somewhat difficult 
through-windscreen access to the 
foredeck (no walkaround si dedecks) 
and an engine coyer that’s a mixed 
blearing— it permits excellent engine 
access but requires considerable ma- 
neuvering to remove. 

Power trip 

The test team considered a number of 
engine options before settling on the 
MerCruiser 5. 7-liter p 260-hp Alpha 
One stentdrive. We based our choice 
on the premise that this power pack- 
age promised enough torque to get 
the hull quickly on plane and running 
at sufficient speed to reach a destina- 
tion without delay. 

Equipped with anything less than a 
small-block VS, boats of this weight 
would plow through the water with all 
the grace of a river barge. On the oth- 
er hand, putting a bulky big-block un- 
der the engine box would require a 
shoehorn and turn the boat into a 
roaring gas guzzler. 

Besides, these pocket cruise™ 
weren't designed to be the fastest 
boats on the lake. They're family 
boats made for pure recreational en- 
j oy ment— so nlou tiging, swim mi ng , 
waterskiing, overnighting and enter- 
taining a minivan's worth of passen- 
gers on a warm summer day. 

After three days of hard running, 
we came to realize that the 350-eu.- 
in, , 907-pound Merc was indeed the 
ideal match. Top-end speed was 
surprisingly close to 50 mph and 
hole-shot punch was more than 
adequate for waterskiing. The 
engines were relatively quiet, too, 
ranging from 82 dB to 88 dfe at 3000- 
rpm cruising speed and from 93.5 dB 
to 94. 5 <LB at wide-open-throttle. 

Paradise, for many of us, is a lazy 
day on a deserted isle and a boat to 
lake us there. We located the boats — 
four well-matched (right down to the 
price) pocket cruisers. It's up to you 
for the rest, PH 



70 



POPt/LA!? MECHANICS* AUGUST I m 



HOME AND SHOP 



JOURNAL 




W HILE attitudes change, and 
sty left come and go, there are 
certain idea* t hat remain a* useful 
and appropriate today ns they were 
2rH i years ago. And, when it come* to 
furniture, there* little question that 
E he enduring drop-leaf table fall* into 
thi.s category. 

Our solid cherry version is based uu 
the Queen Anne style of furniture de- 
sign popular in the 1 8th century, 
When fully open, its spacious circular 
top easily accommodates up to six 
people* After your guest* have go no, 
simply fold down the leave* for an ele- 
gant side table — and more space in 
your dining area, 



The hinged leave* meet the main 
top with a beautiful and functional 
rule joint. While many alternative* 
exist for supporting the leaves in the 
ojwn position, we've chosen the das- 
sic gateleg design. With the leave* 
down,, the four handsomely carved 
cabriole legs are positioned at the cor- 
ners — exactly where they p d be in an 
ordinary tabJe. However, the legs at 
Lwo opposing corners actually swing 
nut on traditional wooden hinges 
when the table Lb opened. 



Co I of photo; J P Pa i 

Blfftk-and-wti Ito phcU ov HUwirO GwfflMO 

T^lhniC^Nn: : ...-VH-Trvrrij-, i 

Flrao tiylNt: G.Hiy H? rnrk 



BY ROSARIO CAPOTOSTO, 
Contributing Editor 



WOODWORKING 
PROJECT 

GATELEG 

TABLE 

The classic solution for 
saving space — a handsome 
drop-leaf table in solid cherry. 
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The Tabletop 

We used three % -in .-thick boards to 
make each tabletop section. When 
choosing the stoek 1 try to match the 
boards for color and grain pattern. 
Also, plan to join the boards so that 
the direction of the annual rings on 
the board ends alternates from one 
board to the next. This tends to even 
out any cupping that may occu r. 

Lay the stock out as it will be as- 
sembled and mark the adjacent pieces 
so they won't he mixed up. Crosscut 
each piece roughly to length and true 
aLt mating surfaces. 

While the boards can be glued with 
no additional joinery, it helps to use 
dowels or splines to ensure good 
alignment. We used a plate joiner 
which cuts accurately positioned slots 



for standard, No. 20 compressed- 
wood plates (biscuits, Photo l). Make 
sure to locate the joint* So they won't 
appear on the table edge w hen the top 
is cut to shape. Test fit the compo- 
nents before gluing (Photo 2)< 

To keep the tops flat w hen they're 
clamped up t prepare four cauls from 
scrap stock. These are damped in 
pairs above and beneath the assembly 
at each end. Wrap the cauls in wax pa- 
per to keep them from becoming 
glued to the work. 

Apply glue to the mating surfaces 
of the first section and assemble. 
Lightly clamp the cauls in place ami 
draw the components together with 
bar or pipe clamps. Double check that 
the work is flat and assemble the re- 
maining two sections in the same way. 



1 We used a plate joiner And No. 2 0 plat « 
to join the tabletop piece*. Place plat#* A 
In. apart and locate to mlu HnJshed edge. 



2 Dry assemble each top section to check 
lor argument. Apply glue In plate slots and 
on iitKk edges. Clamp until glue sets. 



€ Tack strips (lush with center section 
edges to guide t^-ln.-dla. quarter-round 
bit. Cove bit routs rule Joint on leaves. 



I Use dual centers, spaced 1 In. apart, to 
lay out tabletop shape. Block taped to top 
holds pin end of ihopmadr compass. 



J Clamp top together with C-clamps and 
long boards that span Joints. Hour edge 
profile with 'A-ln.-dla. quarter- round bit. 



3 Rout morrises in center sect Ion tor drop- 
leaf hinge knuckles- Router edge gulcle and 
strips tacked to stock guide cut. 



3 Mark hinge sere whole positions and 
bore screw pilot holes to correct depth, 
Drill guide ensures perpendicular holes. 



Use a be It sandcr to smooth the sur- 
faces (Photo 3 j. Follow with an orbital 
finishing sunder using 120- and then 
220-grit sandpaper. Then, trim the 
excess from both edges of the center 
section. Joint these edges and the in- 
ner edges af the leaves . 

The rule joint is shaped with a rout- 
er. Use a ] /<-im -rad. quarter- round bit 
for the center-section edges and 
switch to a ^in.-rad. cove bit for the 
inside edges of the leaves. Begin with 
the center section. Make a trial pass 
nn scrap stock to ensure that the 
depth of cut will produce the profile 
shown in the drawing. Note that a 
strip tacked to the underside of the 
stock along the edges is required to 
guide the pilot on the bit (Photo 4). 
Then, cut the cove halves of the rule 



3 After the curve Is drawn, band saw top 
sections to the line. Then, smooth with sta- 
tionary belt lander or by hand sanding. 



3 After the glue has dried, use a beft Sand- 
er to smooth both sides of each top piece, 
finish smoothing with orbital pad sander, 



POPULAR MECHANICS* AUG USI F9fl9 









JOURNAL 





Lffllfi'-LONG 
HINGE BARREL 
WOflriSf 



2T HIGH X 43- WIDE X 4* h DEEP rOPlEMf 



OUTER 

TAB.E 

EDGE 



ROUT WITH fiT-i ?AD CQVf 
AND OUAKT* ABOUND BITS 



detail* 



wasnse 

FOR HINGE 
BARREL— 
SF5 DETAIL 2 



DROP-LEAF HINGE AND 
3*4“ ftO.flWKffEWS 



STOP— G 
LOCATE TO 
STOP LEG AT 
W OPEN 
TOilTlON 



END APRON- F 



TABLETOP- A 



TABLE TOP 
FASTENER - 1 



MOVABLE 

LEG-C'- 



3*4" NO a 

PAN HEAD SCREW 



MOVABLE 
APRON- E- 



MOVABLE 
.APRON- E 



OPENS 

TOW 



MOVABLE 
LEG- C 



AUXILIARY 
MlTffft GAUGE 
FENCE -v 

13*16'’ 



NO 

TENON 



NS* -WOE GROOVE 
FOR XABLEVOP 
FASTENER 

DETAIL J 



ENO-^ 
APRON— F 



mzo 

APRON -D 



Jrvj*- QLUE 

^ >7 SCREW INTO 
3“^ F^NCE 

TABLE SAW JIG 
FOI1 APRON HINGES 



TURN FOOT ON 
ACTUAL CENTER- 



TURN FROM 
3-I.M"-SO. 
StDC* ^ 



ACTUAL 

CENTER 



BAND SAW PROFILE 
ON TWO FACES 
OF LEG STOCK - — - 



LATHE 



OFFSET 

CENTER 



M ATE HI A I ,S LIST— GATELEG TA K1 <K 
Kejr Pfft* SS#;^AivJdi^i!H^igiUui4rl 

A I Fix lij.i 4.T i^hutj- Rop) 



FIXED LEG 
AND APRON 



MOVABLE LCD 
AND APRON 



2 h.\Jfj..\4;r^JFT^i]L^ 

2 V.:,l k 



iq inifi’i 



E 2 '■ ix-l s 13“ cherry InwVliihi ipiinn I 

F 2 V« :H * 1MT dw tj>- Uml 

! i 2 Vj x i ( x cheny • t ItiEi l 

(i 2 : /-iJul ^ !5* s' riw] niii * isivut 1 

f" *...■, Sbt^W'dlH’^W 

i ■ 12 fi x IV/ i^Weici|iTMet**wr 

MW- V Nil. * n - ^n^>i^4 rnjr] :. No. ri 

I >:inhi : Jil ttrowri c 1 2 rtn ;■ I . , ‘ ",“ N. . ; rt fTi .nmmr 

i.-l read.), 120- diul lH_H"i->rrLL tanBrnper, Urh- 



JTOUND TENONS 
-► TO FrT ROUTED 
MORTISES 



GM ™ywn iiL*ML- Vim^h. 

* Hbwfti (No. BlOT uthI fartU'ihro tN?h TP ml? 
LdViiiljJili- fmm Armor FnaJurtn. Rtti-ttli. Em 
Surth[Jorl, NT I LTT1L. 



J^T-OtA MOLE-' Irt- 

APfrON AND LEG ASSEMBLY 



— n 


jj_; j — i 


p 9 J 


fr^ " 1 





i 


[ 4 


** ,■ 
i 

i 

1 



























> 


Cc 


rrvr 


N 1 


i — 
























d 


t 


- 


r 


— 


P 




rl 1 

s 


i 

[ 


sU 












H 


i 


! 























_ 



POPU LAR M ECHANICS • AUGU ST ! 909 




HOME AND SHOP 





joint on the leaves. 

The shape of the tabletop is not a 
true circle, but rather two half circles 
set 3 in, apart. First prepare a atrip of 
wood to act as a compass. Install a 
push pin or nail at one e nd and bore a 
small hole for your pencil 21 14 in. 
away. Lay out the tabletop pieces and 
tape a small block of wood at the cen- 
ter to receive the point of the compass 



(Photo 5). After drawing each circular 
half, connect the lines using a flexible 
stick bent tangent to the arcs as a 
guide for your pencil. 

Band saw to the line (Photo 6) and 
sand the edges smooth. Clamp the 
ieces together and to yoilr work- 
ench for routing the edge profile 
with a ^in.-rad. quarter- round bit as 
shown (Photo 7). 



To install the drop-leaf hinges, first 
rout the hinge knuckle mortises on 
the underside of the center section as 
shown (Photo 8). Then, clamp the 
pieces together — top side up— with 
'/m-m. -thick spacers in between the 
sections. Flip the assembly over, po- 
sition the hinges and mark and bore 
the screw pilot holes. Then, install the 
hinges (Photo 9). 



Shaping The Legs 

The legs are made from square 16/4 
(4x4) stuck. You ran alao glue togeth- 
er thinner boards to produce the leg 
blanks. Joint each piece to 3V* in. sq. 
and cut them to finished length. Then, 
make two band saw cuts on the top of 
each leg to form the reces&ed cheek 
surfaces (Photo 10), These cuts are 
placed 1 in, in from adjacent faces and 
extend 4 in- deep, as shown. 

Then, cut the ls / lfl -in,-deep mor- 
tides for joining the aprons. Note that 
two legs have a mortise on each inner 
face and the other two have only one 
mortise apiece. The legs with only one 
mortise are the pivoting legs — be 
sure to lay out the mortise on the same 
face on each* 

TIi e m ortises can be cut with a rout- 
er equipped with an edge guide and 
Y*-in.-dia. straight bit. However, pre- 
boring a series of Vs-m.-dia. holes 
makes the job easier and saves wear 



and tear on the bit. The mortise ends 
are left round and the tenons will be 
shaped to fit (Photo 11). 

The next step is to band saw the leg 
profile on the same two adjacent faces 
where you made the 4-in, -deep cheek 
cuts. Using a template made from 
cardboard p lay out the curves on the 
stock. Before making the cuts, how- 
ever, mark the true center of the 
blank on each end and the offset cen- 
ter at the foot end as shown in the 
drawing. Note that the foot profile is 
not sawn but left square. 

Band saw the profile on one face of 
the first leg- Tape the w aste back in 
place to provide support for cutting 
the adjacent side and to restore the 
cutting line* Then, make the second 
profile cut and shape the remaining 
legs Ln the same way (Photo 12). 

Sand the cheek surfaces and the 
convex knee area of each leg. Mount a 
leg in the lathe on its true centers fur 



turning t he foot. Run the lathe at slow 
speed and turn the foot profile as 
shown in the drawing {Photo 13). 
Also, shape the convex, back ankle 
area just above the foot. 

After sanding at medium speed, 
shift the tailstock center to the offset 
center of the leg fooL as shown in the 
drawing and shape the concave 
Lion just above the foot at slow speed. 
Take very light shavings and check 
the work frequently to avoid remov- 
ing loo much wood (Photo 14). 

During all the turning operations, 
be very careful to keep your hands 
dear nf the rotating leg. Most of the 
leg is eccentric and its comers are in- 
distinct and difficult to see. 

After the foot area has been turned, 
lock the leg in position using the in- 
dexing pin on the lathe and shape the 
remaining sections with rasps, files 
and spokeshave (Photo 16), Then t 
sand the leg smooth. 



1 1 Mount leg In I atbe on actual stock cen- 
ters, Turn convex foot section to profile 
shown. Also, begin to round back of ankle. 



1 1 flout mortises 1 V T# In, deep- Preboring 
VHn. hold makes Job easier. Mote two 
swing ! ng legs have only one mortis* each. 



12 Uyoui profile on two. sides of stock 
and band saw one face to line. Reattach 

wait# With Lapp, band saw adjacent face. 



ID Band saw 4- In, -deep cuts, 1 In. from 
the surface of lW-ln*-sq. leg blanks. The** 
CMtt form leg cheeks on adjacent sides. 



1 4 Turn inside concave area above foot 
on offset center. Use round-nose turning 
tool- Stay safely away from knee area. 



1 5 Do N n a I shapl ng wit h ip oke s h aves, 
rasps, files- Use ind** pdn on lathe head to 
keep leg In place. Smooth by hand sanding. 
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Apron Joinery 

First cut the stock to width and over* 
size in length. Mount a dado blade in 
the table saw and set for a 'V Ifi ~in.~ 
wide, i-in.-deep cut* Prepare a 4 * 
12-in. auxiliary miter gauge fence and 
cut two notches in it exactly ia / J6 in* 
apart. Glue and screw a guide pin to 
the outer most notch as shown in the 
drawing. Then secure the assembly to 
the miter gauge so the remaining 
notch lines up with the dado blade* 

Place a fixed (long) apron against 
the fence with its face out and its edge 
against the guide pin. Cut a notch in 
the apron end (Photo 16), Without re- 
moving this piece, place a pivoting 
(short) apron against the first piece 
— face in — so i ts edge lines up with 
the outer edge of the last notch. 
Clamp both pieces to the fence and 
make the cut (Photo 17), Shift both 
pieces over the guide pin for the sec- 
ond cut (Photo IB)* Repeat the proce- 
dure for the third cut. 

Engage each knuckle joint and bore 
a !4-irL.-ciia, hinge pinhole from the top 
edge that stops V* in. from the bottom. 
Bore the last Vi in. with a Vs-in. bit, 
This keeps the pin in place, but allows 
it to be driven out when necessary. 
Round the corners of the hinge fin- 
gers as shown. 

With the pins installed, mark Lhe 
apron lengths and cut to size. Prepare 

Assembly And Finish 

Gluing the aprons to the legs is done in 
two stages. First, dry assemble the 
long hinged aprons to the appropriate 
legs. Lay these subassemblies upside 
down and in position on the inverted 
top. Place wax paper between the top 
and legs. These subassemblies hold 
the legs in position for gluing and 
clamping the short end aprons. Apply 
glue to the end mortise-and-tenon 
joints and draw the joints tight with 
bar or pipe clamps. Check for square 
and adjust if necessary. (Photo 20). 

After the glue has dried, remove 




20 Begin assembly by dry flttFng long 
aprons to legs for support . Then, glue artf 
clamp short aprons to Tegs and let glue dry. 



the end aprons and cut all tenons with 
the dado blade. Then round the tenon 
ends to match the mortises. This can 
be done by hand, or you can use a tem- 
plate and guide bushing with your 




li Cut woodtn hinges with dado OFade 
and auxiliary miter gauge fence. Begin by 
cutting !-|n. deep-naidn In long apron. 




19 Shift aprons over the guide pin, cfamp 
and cut. Third pass requires scrap block be- 
hind top apron to prevent tearexjt, 



router (Fhoto 19). Cut a groove in 
each apron piece for the tabletop fas- 
teners and notch the movable aprons 
so they cleat - the drop-leaf hinges as 
shown In the drawing. 




17 Clamp snort apron to long apron and 
fence. Align edge of second piece with out- 
er edge of first notch and make the cut. 




ff Usea template and a router with guide 
bushing to round edges of tenons to fit 
routed mortises. Or round tenons by hand. 




the clamps and apply glue to the long 
apron morLise-and-teium joints. Use 
C-elampE and scrap stock to hold the 
hinged aprons rigid and straight. 
Then, draw the joints tight with pipe 
damps, cheek for square and let the 
glue sot (Photo 21 ). Finish sand all the 
components with 220-grit sandpaper. 
It's easiest to finish the table before 
installing the top and with the hinged 
aprons and leaves disassembled. We 
used Behlen's Virginia Cherry gel 
stain followed by three coats of Min- 
wax Semi Gloss Polyurethane var- 
nish. When choosing a stain^ keep in 



mind that cherry will darken natural- 
ly over time. Sand lightly between 
each coat of vambh. 

The bottom surface of the center 
top section need not be stained. How- 
ever fc it*s a good idea to apply the same 
number of coats to both m rfaces of ev- 
ery piece to help prevent warping, 
Finally „ reassemble the tabletop 
and hinged aprons. Lay the base sub- 
assemblies Ln position on the inverted 
top and install the tabletop fasteners 
(Photo 22). Then h screw in place the 
two small blocks that limit the travel 
of the swinging legs, EM 



ZI Ujt strap stock damped aiongsrde 
aprom to hold hinges straight. Apply glue 
and draw remaining joints Eight. 



22 After applying finish, secure tabletop 
to base assemblies with metal fasteners. 
Prebore sere wholes to correct depth. 
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PM PLANS 

GARAGE 

GETAWAY 

A spacious 2 -car garage 
with a studio and 
loft above. 



BY WILLIAM and DIANE W1NANS 

E VEN THE moat mundane ^ 
rage does more than house Lhe 
family ear — at. least it's expected to do 
more. It's the repository for all of 
your gardening tools, power equip- 
ment and, just about everything else 



Cbhw photos DcsjgoPhgroqraphy 
Teclun leaf art Euqrnr ThomcisDn 



thaL you simply don’t know where to 
pul. And, when the time comes to 
overhaul the carburetor or build a set 
of shelves, the humble garage is once 
again called on for the job. However, 
we're about to show you that garages 
needn’t be humble. 

We’ve designed this spacious 28- 
ft.-wide garage to fill all the above 
needs— and do the job with style and 
grace. Along with a standard 8-ft.- 
wide garage door, we’ve added a 10- 
ft.-wide door — large enough for a 
camper or wide- bodied boat. At 22 ft. 
deep, you've enough space left over 
for all your outdoor equipment. 
There's even a niche for your work- 
bench under the front window. 

If your enthusiasm for a complete 
workshop takes priority, you could 
easily devote up to 280 sq, ft. for your 
tools and machinery, and still have 
plenty of room available to park your 
automobile. 

But what really makes this garage 
special is the second floor, un one 



side, we've designed an ideal studio 
area — perfect for craft or art activi- 
ties, It might also serve as an office, 
planning center or finishing room for a 
woodworking shop downstairs. With 



Source List 

V -VJfrflMr T4ok vinyl nidi nr acid nrcMMries 
M italic Information Center, Box 213. Pipt, 
PM. St. Joseph, Ml 

■ Summit III roof ihinflts- Pfcritfr 

Coip M 133 pEichtrce St., N.K., Pox 505666, 
Atlanta, G A 3UU* 

■ Cierra clad window * : Uauhtaiut Pacific 
Uorp., Weather $e*i J>jv, , $U Wooalrr Rd., 
Bar be rt on, OH 44203 

1 Inner-Seal etructurai pane li: LoiiLsiana 

PocifieCkifp-, U I S-W Wi Ave. p Pbrtl*Kl. OK. 

Iran 

■ Si cel irnnkjic doorv; Slinky Door S^atsma, 
12EE. Maple Rd , Truy* Ml 4S0H4 

■ Wowlrnin PcnbouTd panel Inf : Masonite 
Corp. . I fi. 'Wicker Dr. , Chicago, I L 00606 

■ Exterior lighting: Dmjre Product*, \nc ri 
ms. HevnnBL, Hfrckens&rt, NJ 07601 

■ John [ktrt m u I time fit: John Deere Harl 
rrjii Wtirkn, Haricon.Wl&auaS 

■ Garden toola: True Temper Hardware Die., 
Bn* -WO, 466 Biiilmyl A*c,> Shlrtmatiatowh, 
PA 17011 
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ThU 22 - 2S-fL 5ulPdmg 
hpj |hn ipace to handle all 
your gaf ag* requirements, Storage 
are« I ntfude a dt^wnit^ln efoset 
and upstdiis loft, rrve itudio area feature* 
tfirw windows ond the garag-e doors open 
to a spacious concrete slab floor. 



a few modification*, it could even be 
outfitted as a small apartment ur 
guest room. 

WeS e dedicated the space above 
the smaller bay to anything and ev- 
erything that you might need to store. 
This loft area features a shed-style 
dormer with double doors for ccmven- 
ifcit access. 

The garage features stout wood- 
frame construction with 2x4 sluds p 
2x10 joists and 2xB rafters— all on 
Ui-in. centers. The framework is 
sheathed with Inner-Seal Structural 
Panel and Lhe first flour is a solid H 4- 
in. -thick concrete slab. To achieve the 
uninterrupted space downstairs and 
provide support for the second stury. 
we've spanned the mid section of the 
building with a heavy-duty wide- 
flange steel beam. 

Although you could finish your ga- 
rage with one of several traditional 
sidings such as shakes, wooden shin- 
gles or clapboard, we user] Mastic T- 
lok siding and accessories for fast 



installation am I years of maintenance- 
fret? good looks. 

Because the building is so easily 
modified, you might simply use our 
plans iis a starting point and custom- 




ize the space to suit your personal re- 
quirement*, The eonstmcliun is well 
within the range tif must experienced 
do-it-your^elfers . Although material 
costs can vary, you should he able to 
construct the entire garage for not 
much more than $6{jOU if you do all the 
work yourself. 

How ever, it may make sense to hire 
professionals for some of the more 
socialized tasks such su* laying the 
foundation and installing the vinyl 
siding, m 

How To Order Plans 

F^Liins for PM f h 2'bay garage consist of 
four 17 ■■ 22-in, drawing sheelj*-, a de- 
tail wl §-page instruction manual. and a 
complete rnnU-rtak IzM. A single sot of 
[dims coat* $lfc 50. If ym need unfit her 
HEit tif plutLK to file fora bmkling permit or 
to give ti> it 1 1 ml ruelnr , tfftch add i Lionail net 
will cost $lti wht'lL pLLr-L'hu^OiE U it h the 
ftrr-r. set. Send your check or money order 
to 2- Huy G*trajJD H POLTLAft MUcHaSIL'B. 

Box 1014, Rftdiri City Station, New York. 
NY 10101, 
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TECHNIQUE S 

SAW BLADE 
SHARPENING 

TEXT AND PHOTOS 
BY ROSARIO CAPOTOSTO, 
Contributing Editor 

T HE USE OF a sharp circular saw 
blade is essentia,! for dean and 
fast cutting as well aa fur operator 
safety, A dull blade leads to forcing 
the work through the cut which can 
result in binding and dangerous kick- 
back and can also overload the motor. 
Add to this the probability of scorched 
edges on your stock, and it's a much 
better idea to work with a sharp blade. 

Sometimes it r B best to have a blade 
sharpened commercially^ especially if 
it's old and extremely dull. But you 
can do routine sharpening yourself to 
save time and money. The job is not 
difficult but it docs require precision 
filing which can be ma&tered with a 
little practice. Do keep in mmd p how- 
ever, that what follows does not apply 
to carbide-tipped blades. These must 
he sharpened by a specialist. 

Frequently, cleaning and a quick 
touchup filing may be all that's re- 
quired to make a blade perform like 
new. But if hard use and abuse have 
caused the teeth to wear unevenly, 
lose their set or become misshapen 
due to repeated filing, the blade may 
need to be reconditioned by some or 
all of the following operations: 

B Jointing is done to bring the point 
of every tooth to precisely the same 
distance from the center of the blade. 
B Shaping restores the contour of 
the teeth which have become flat- 
tened at the top after jointing. It also 




1 Fantaitlk household cJeaner Is very ef- 
fecpve for removing deposit! qf gum and 
pitch. Spray It qn P let the blade soak for 10 
minuter then rime blade with hot water. 






sometimes involves deepening round- 
ed gullets to a new depth when major 
reshaping is necessary. 

■ Setting is the alternate bending of 
the teeth Lips to the right and left so 
they will cut a kerf wider than the 
body thickness of the blade. 

B Filing is the final step. It actually 
sharpens the bevels or points of the 
teeth. As staled earlier, this is some- 
times the only step required. 

Before you begin any mechanical 
operations clean the blade to remove 
deposits of gum and pitch. 



Jointing 

Jointing is done by mounting the 
blade on the table saw in the reverse 




1 For jointing, first reverse blade on ar- 
bor, Hold oilstone firmly over table sloi H 
then raise lowered blade slowly until It Just 
touches. Be sure to wear eye protection. 



position so the teeth point backward* 
Lower the arbor wo the blade is below 
the table and not touching an oilstone 
which is held firmly over it. Wear pro- 
tect! ve goggles or a face mask for this 
operation. 

Start the motor, then very slowly 
and carefully raise the blade so it just 
barely touches the stone. Stop the 
motor and check your progress often. 
Continue until a tiny flat section ap- 
pears on the tip of each tooth. 

If the blade has raker teeth — these 
are straight teeth that have no set 
and are found on some combination 
blades — they must be filed down 
individually so they will be about V m 
in, shorter than the cutting teeth. 




I Draw a reference mark on the blade be- 
fow gullet! to guide tne filing depth when 
blade rwwft reshaping- Hold pencil against 
the blade and turn the blade by hand. 
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To do this, block the blade with a piece 
of scrap wood in the table saw so it 
won't move. Then support the file on a 
block of wood and slide it along the ta- 
bletop to file the rakers. Count the Hie 
strokes so all the rakers will be the 
same height. 

Shaping 

If the blade is to receive major re- 
shaping* a filing reference circle 
should be marked below the gullets. 
Do this by holding a pencil against the 
blade while rotating it by hand. 

For any filing operation, the blade 
must be held firmly in a suitable 
damp, like the one shown, which ia in 
turn held in a vise, (To build our 
damp, see the drawing on page 88. ) 

Circular saw blade teeth sizes vary 
considerably so no specific file size can 
be given here. In general, one of these 
files will do for crosscut teethe 4- to 
in. slim taper, extra-slim taper, or 
double-extra-slim taper, to suit the 
tooth size. 

For some combination saw blade 
teeth, which have very steep-face 
rake angles, a 6- to 8-in. cant saw file 
must be u sed . For a] I other teeth use a 



8- to 8-in, smooth mill file and use a 
round file for the gullets. 

File straight across (no beveling) 
until the jointing flats disappear and 
the teeth have received their correct 
outline shapes. 

Setting 

Setting may be done with a special 
setting tool or you can use a home- 
made setter like the one shown. (To 
build one n follow the drawing on page 
88 ) It utilizes a bolt, with a 10* bevel 
filed on ite head, as an anvil. Place the 
toot h on the anvil then strike the point 
with a drift punch to form the bend. 
Do all the teeth which are set in one di- 
rection, then reverse the blade and 
set the remaining teeth. Eaker teeth 
are never set. Nor are the teeth on 
hollow ground blades . 

Filing 

Secure the blade in the clamp and 
sharpen the teeth with the same files 
used for shaping. File the teeth as 
close as possible to their original con- 
figuration until a sharp point is ob- 
tained. Avoid filing sharp corners into 
the bottoms of the gullets because 




5 To deepen gullets, rotate the round file 
slightly as It Is stroked forward. Do not rock 
the file and be sore louse the same number 
of smooth, even strokes per gullet 



they can develop into fractures. File 
all the teeth that are set away from 
you then reverse the blade in the 
clamp and file the remaining teeth. 

File ripsaw teeth straight across to 
form a chisel-like edge. If reshaping is 
not required, file only the tops of the 
teeth. Crosscut teeth are filed at a 
bevel angle on the front and back 
slopes to produce knife-like edges. On 
some blades, these front and back 
bevel angles differ so they must be 
filed separately. But others are 
shaped so a taper file will cut the front 
bevel of one tooth and the back bevel 
of an adjacent tooth simultaneously. 

Similar filing procedures are used 
for filing combination blades. The rak- 
er teeth (on those blades that have 
them) are filed straight across. The 
rakers should end up between V u ~ to 
Vxg-in. lower than the cutting teeth. 
On the cutting teeth, the file is 
stroked straight across or at a bevel 
angle, as required. 

Keep in mind that y our goal is to file 
the teeth on the specific blade to their 
original angle and shape. So be sure to 
carefully inspect the blade before you 
start working. 



#> File the face* of rip teeth only when re- 
shaping li required. a mill Hie with one 
round- — or ground-off — edge racing down 

s hoo r d tw stroked stialghiacron. 




# Secure shopmade clamp In bench vise. 
Clamp grips the blade dose to the teeth to 
prevent chattering. This version Is suitable 
for blades that are from 4to 12 In. dla. 





7 Set blade after shaping but before 
sharpening the teeth. Place tooth on bev- 
eled bolt-head anvil, t hen strike with drift 
punch to bend only the tip of the tooth. 




B File the topi of ripsaw teeth straight 
across until the flats resulting from Jointing 
Just vanfsh. The original top bevel dean 
ance angle must be maintained, 



7 FNe crosscut teeth until one-half the 
Jointing flat disappears. Then reverse the 
blade In damp and file the alternate teeth 
to remove the remainder of each flat 
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Building the clamp 
and anvil 

These two eaay-to-build fixtures will 
make short work of sharpening just 
about any blade. They are both sized 
to accept blade diameters from 4 to 12 
in. To build the clamp, begin by cut- 
ting the parts to size and shape using a 
jigsaw. Then cut the bolt slots in both 
halves. 

Glue and damp the rest of the parts 
in place, then join the halves by in- 
stalling the continuous hinge, and 
you're done. Simply insert the blade 
between the halves, Lighten it with 
the carriage bolt and hold the entire 
jig in a bench vise. 

The saw-setting anvil is even easier 
to build. Just cut the base to siae and 
cut the appropriate shit. Then cut and 
glue in place the small-block feet on 
each end. Cut the blade support block 
to size but don't attach it to the base. 
Insert and tighten the larger bolt in 
the slot, then bore a hole for the anvil 
bolt. Test fit this smaller bolt so the 
top of the head is exactly V* in. above 
the base, then remove the boit and 
grind off one side of the head at a 10° 
bevel. Push the bolt back in the hole, 
insert your saw blade and set the 
teeth as shown in the photo on the pre- 
vious page. fM 



BOOK REVIEW 

D O-IT-YOURSELFERS have 

an insatiable appetite for help- 
ful information when tackling wood- 
working and home- re modeling proj- 
ects. For the past couple of years, 
there have been two books that I've 
consulted time after time. Both are 
written by John Fewer who's a re- 
spected woodworking expert, author 
and former department head at West- 
ern Michigan University. (The car- 
pentry book was co-authored with 
Gilbert Hutchings who was a profes- 
sor at WMU.) 

The first book, Furniture & Cabi- 
net Making ($22. 50), covers every as- 
pect of furniture building from a brief 
history of cabinetmaking and furni- 
ture design; through cutting joints, 
basic construction and assembly; to 
the secrets of applying a professional 
finish. 

The 512-page, f> 1 -chapter softcover 
book is divided into five sections; In- 
troduction, Materials and Layouts, 
Tools and Machines, Construction, 
and Finishing, Hundreds of black- 
and-white photos and detailed draw- 
ings help the reader throughout the 
book. 




SAW- FI LING CLAMP 
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The second book, Guide To 
Residential Carpentry 
($19.&5), would be a valuable 
addition to any homeowner's 
library. This 477-page soft- 
cover hook explains typical 
house construction from the 
ground up. Its 36 chapters are di- 
vided into seven sections; [ntroduc 



tion; Materials, Tools, Machines 
and Equipment; Foundations; Fram- 
ing; The Exterior; The Interior; 
and Methods for Conserving 
Energy. 

Look for these books at a local 
bookstore or write to Macmillan lo- 
cated at Front and Brown 
streets, Riverside, NJ 08075. 

— Joseph Trtiini 
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Dodge will take you by storm. Leading the charge 
i&jueHnfection on every engine we make, even 
our monster 360 V-8. And behind it ail is up to 
5,500 fb s. of available pay toad and out exclusive 
7 year or 70,000 mite Protection Plant We’ve 
even added new anti-lock rear brakes. 1989 
Dodge Pickups. Hot on your trail. TfTP 

"See this powertrain llmiled warranty &. its restfictons at deafer 



i Jot /nr SPIRIT OF DODGE 

if uwl fhf hu'a jlv'f me i X ft ju/if.r'i 



BUCKLE UP FOR SAFETY. 



THE PERFORMANCE DIVISION OF CUhrSI W MOTORS 








THE BETTER HOME 



How To Repair A 

DISHWASHER 

8Y MQRT SCHULTZ; PJVI frustrations by George Recseck 













big 



■ 00 KS are often deceiving. 

Take a built-in dishwasher. 
■■ When a breakdown occurs , you 
may think you have to unbolt the unit 
and I iljIJ it out from under the coum er. 
But in reality* there are only two fail- 
ures* rare ones fit Lhat r that may re- 
quire this much trouble. You can 
probably fix every other failure your- 
self with comparative ease. 



The three most common dishwasher 

repairs are a leaking pump, lack uf 
water fill into the dishwasher and 
failure of water to drain properly. 

Although all dishwashers work 
similarly, there are some differences 
in components from model to model. 
For example, most models have drain 
valves. Some don't. Those without 
drain valves have motors that reverse 
direction of rotation to pump water 



out of the machine. If you encounter a 
variation that stumps you, you can 
get help at an appliance parts store- 
in addition to the advice that counter 
personnel can provide, parte stores 
sell do-it-yourself repair manuals that 
are published by appliance manufac- 
turers. 

Leaking pump 

Don't dismiss a trace of water on the 
floor as a minor leak: It could be a sign 
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7 In addition to an o-ring |A| that go« 
around the motor shaft, this Impeller has a 
nibtartud seal |B| that must be replaced. 



I The third seal that must be replaced Is a 
ceramic seal at the bottom of the pump 
housing. Press the new seal In place by hand. 



V Water-inlet valve consists of valve (A| 
and solenoid (B|. To check the Alter Inside 
the valve, remove the mounting bolts. 



1 Togalrt access to pump, begin by remov- 
ing spray arm Then unscrew top of the 
wash cycle pump housing. Set screws aside. 

that the motor is about to be ruin- 
ed. To check this out, unscrew the bot- 
tom access panel and see if there is 
water under the pump. If there is, 
check to see if the water inlet or drain 
hose has split, or if the overfill switch 
has failed. If these all look fine, then 
you'll have to replace the seals in the 
pump, especially if the pump and mo- 
tor are an integrated assembly, as 
they are in most dishwashers. 

The pump sits on top of and is driv- 
en by the motor. A damaged seal, 
therefore, may allow water to seep in 
and short out the motor. Instead of 
MO or M5 for a kit containing new 
seals, you could end up spending over 
£200 for a new motor if a bad seal isn't 
replaced quickly. You cun buy a seal 
kit for your model from an appliance 
parts store. Before you begin to work, 
turn off the water and the power to 
the dishwasher at the circuit breaker 
or fuse box. 

To begin the task, open the door, 
remove the bottom rack, and pull off 
the lower spray arm. If the lower 
spray arm is held in place by a cap, un* 



I Lift off the top of the housing and set It 
aside. With top off, the wash cycle Impeller 
Is exposed. Check impeller for cracks. 

screw the cap. In many models, in- 
cluding the dishwasher illustrated 
here, there are two filters. They are a 
coarse strainer for catching large par- 
ticles and a self-cleaning fine-mesh 
strainer to catch smaller particles. 
Remove both. 

From here on, there are quite a 
number of parts and screws that have 
to be removed before reaching the 
seals. As you take them off, lay out 
the parts in order. Keep their fasten- 
ers with them. Doing so will help you 
avoid misplacing a component and will 
make reassembly easier. 

Two-pump system 

The pump In most dishwashers is ac- 
tually two pumps in one. One, the 
wash cycle pump, circulates water to 
the lower and upper spray arms dur- 
ing the washing cycle. The second, 
the drain cycle pump, pumps water 
from the dishwasher at the end of the 
washing cycle. 

To get at the seals (in the Kitchen- 
Aid unit illustrated here, there are 
three seals that have to be replaced). 



> Remove screw that holds Impeller In 
place. Then lift Impeller off pump shaft and 
ki It aside » It won't be damaged. 

unscrew and remove the top of the 
wash cycle pump housing (Figs. 1 & 
2). Then, unscrew and remove the 
wash cycle impeller (Figs. 3 £ 4). 

Be sure to inspect the wash cycle 
impeller for damage. If you are ever 
faced with a problem of dishes not 
coming dean and have checked on the 
most likely reasons — water tempera- 
ture not being hot enough, dishwash- 
er detergent that has been stored too 
long and has lost potency, and im- 
proper stacking of dishes — a cracked 
wash cycle impeller should be next on 
the list of possible causes. 

To continue disassembly, lift off the 
bottom of the wash cycle pump and 
unscrew the part under it. which per- 
forms two jobs. It serves as a seat for 
the self-cleaning fine-mesh strainer, 
and it separates the wash cycle pump 
from the drain cycle pump (Fig. 5). 



the pump 

procedure outlined here 



Note: 

will help guide you in resealing a 
pump. The seals in your pump may 
not be positioned exactly as they are 
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4 As you remove each part, make sure to 
cheek exact Jy how If Installed so that 

your reassembly Parer will be mistake free. 

in the pump shown here. 

The scab are located in the drain 
cycle pump housing. To reach them* 
pry the drain cycle impeller off the 
motor shaft [Fig, ti), Do this gently to 
avoid damaging the part. When this 
has been done f the three seals w hich 
have to be replaced can be removed. 

To differentiate between these 
three seats,, let's refer to them as a ce- 
ramic seal, a rubberized sea] and an fi- 
ring, The ceramic seal is pressed into 
the pump housing cavity on which the 
drain cycle impeller sits. The rubber- 
ized seal h positioned in the hollow on 
the bottom of the drain cycle impeller 
(Fig. 7). The O-ring is positioned 
around the motor shaft inside the top 
of the drain cycle impeller. 

As the drain cycle impeller is re- 
moved, the rubberised seal and fi- 
ring can be picked up with your 
fingers. Use a small screwdriver to 
pry the ceramic seal from the drain 
pump housing cavity (Fig. 3). Don't 
let the screwdriver slip and damage 
the pump housing or motor shaft.. 

To complete the resealing opera- 



9 Next, unscrew the plate that separates 
me wash t yde and d/ain cycle pumps, then 
lift It off m expose the dram cycle tmpeJfer. 

lion, dip the new r ceramic sea] in water 
and press it into the drain pump hous- 
ing cavity with your fingers. Push the 
new rubberized sou! into the hollow on 
the bottom of the impeller and rein- 
stall the impeller. Them install the 
new O-ring around the motor shaft , 
pressing it securely into place. 

Faulty water fill 

If you have insufficient supply or a 
complete lack of w ater going into the 
dishwasher, the most likely reasons 
for this are an open circuit in the wa- 
ter-inlet valve solenoid, a bad overfill 
switch f and a faulty timer. 

Work on the water-inlet valve sole- 
noid first. Begin by unscrewing the 
bottom access panel The w ater-inlet 
valve with the attached solenoid will 
be in plain view (Fig, 9). Inmanydish- 
w r ashers, the water iniet valve is held 
by a bracket that is bolted to the chas- 
sis, Disconnect the water supply line 
from the valve. Remove the damp 
from the hose on the valve outlet and 
pul) off the hose. U nacre w 1 the bracket 
from the chassis and disconnect the 



4 Carefully pry drain cycle Impeller out of 
pump housing uiing a flat-blade screwdriv- 
er. Mot# the O-ring location | arrow). 

E ull-off, push-on electrical connectors 
■om the solenoid terminals. Impor- 
tant: As you remove each connector, 
label it to identify to which terminal it 
connects- Wires must be reconnected 
to their respective terminals. 

See if there's a little cone-shaped, 
metal filter screen inside the val ve in- 
take nozzle. If this Filter clogs, the 
amount of water needed by the dish- 
washer to get dishes dean will be re- 
duced or cut off altogether. Pry the 
screen out of the nozzle and wash it 
under a water faucet using a tooth- 
brush to remove particles ( Fig. 10). A 
mild acidic solution, such as vinegar, 
helps to clean stubborn particles from 
the screen. 

Testing the solenelff 

Set an ohmmeter on the K k 190 scale 
and attach the leads of the meter to 
the terminals of the solenoid to check ( 
continuity (Fig. 11). A reading be- 
tween 500 and 2000 ohms indicates 
that the solenoid h operating proper- 
ly, However, if the ohmmeter shows a 
reading of infinity t the solenoid is bad. 



f © Carefully remove the filter screen from 
che valve by prying with a sma i r screwdriv- 
er* Gently brush any debris from the screen . 



f 1 To check c ont I nu I ty of sol eno I d, turn 
off power then set ohm meter t o the R - 
ioo scare and i&ucn probes to terminals. 



12 A ho check the continuity of the over- 
fill switch by holding the probes of an ohm- 
meter to the Wire terminals on the switch. 
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1 1 to get IruJde console where the Umer 
li located, unicrew console panel - Then 
carefully pu ll It away and let It dangle. 



A solenoid winding opens when it’s 
warm and closes when cold, because 
the winding expands and contracts ac- 
cording to temperature. The valve, 
therefore, may operate on one occa- 
sion, but not on another. Therefore, a 
continuity test made when a valve is 
cold could indicate that it’s oliay when 
it isn’t. 

Do another test, after running hot 
water over the solenoid for a few min- 
utes, I f you get an acceptable ohnune- 
ter reading, then chances are the lack 
of w ater going into the dishwasher 
lies with a burned -out overfill switch 
or a bad timer. 

Testing the overfill switch 

In most dishwashers, the overfill 
switch is part of a float assembly. This 
assembly, which is wired in series 
with the water-inlet valve and is posi- 
tioned under the machine near the 
valve, turns off water intake if the wa- 
ter-inlet valve or timer fails. If this 
didn’t happen, water could overflow 
t he tub and cause a flood , 

The overfill switch, however, can 




1 4 To remove drain valve, disconnect 
wires from solenoid [A|, unscrew valve |B| 
Iram rhaali , and disconnect drain hose [CJ. 
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14 if toe timer must be replaced. check for 
all attaching screws and remove them, uft 
out timer and disconnect the wires. 

fail in a way that results in a reverse 
reaction. A bad switch can keep the 
float in a raised position, which will 
prevent a perfectly good water-inlet 
valve from opening to allow water 
into the tub. So can an object wedged 
under the float. Therefore, before 
proceeding, check beneath the float to 
make sure a spoon or some other ob- 
ject isn’t lying there. Then, use the 
float as a guide — it’s inside the dish- 
washer, usually in the left- or right- 
front corner — to find the overfill 
switch, which will be bolted under the 
tub in line with the float. 

To test the overfill switch, reach up 
and disconnect wires from the switch 
terminals. Be sure to label each wire 
for the terminal to which it attaches. 
Then, hold or attach ohm me ter leads 
to the terminals (Fig. 12), With the 
float in its normal position and no wa- 
ter in the dishwasher, the switch 
should show continuity (0 ohms). 
With the float raised, it should show 
an open circuit (infinity). Anything 
else requires replacing the overfill 
switch. 



1 J Carefully inspect nozzle (arrow) of 
drain vatw to i#e if something u jamming 
the opening. If jo, remove obstruction. 



1 1 Jmtali a neww frl trmt by flrcr attaching 
the wFr«p then sliding Jt b«k Jmo the con- 
sole. Tighten mounting screws securely. 

Working with the timer 

Testing to see if the timer has failed 
necessitates that you connect the wa- 
ter-intake hose and wires to the sole- 
noid, turn on the water, connect a 
voltmeter and turn on current. Al- 
though it isn’t difficult, you will be 
working with live circuits and bo we 
suggest leaving this job to a qualified 
service person. 

You could try a different approach, 
After all other tests have failed, gam- 
ble that the problem is being caused 
by a bad tinier and just replace the 
part (Figs. 13, 14 and 15). 

Failure to drain 

As mentioned before, many dish- 
washers have drain valves that are 
controlled by the timer to open at the 
end of the washing cycle so waste wa- 
ter will be pumped out of the machine. 
When you lake off the lower access 
panel, a drain valve, if there is one, 
will be visible. Unscrew it from the 
chassis and disconnect the drain hose. 

A drain valve is controlled by a sole- 
noid (Fig. 16). If water does not drain 
from the dishwasher at the comple- 
tion of the washing cycle, test the 
drain valve solenoid for continuity 
with an ohmmeter in the same way 
that the water-inlet valve and overfill 
switch are tested for continuity. If an 
infinity reading is shown by the me- 
ter, replace the drain valve. 

In and out 

Suppose instead of no draining, water 
comes into the machine, but it drains 
right out again. This fairly common 
occurrence is caused by debris, usual- 
ly a toothpick, pit or bone that has got- 
ten past filters and worked its way 
inside the valve. It can jam the valve 
(Fig. 17). Remove the valve and use 
needle-nose pliers to clear it. M 
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How lb Install 

GLASS BLOCK 

BY PAUL BARRETT; PM Illustrations by George Retseck 




I T'S EASY to see why glass block 
has become fashionable again. It's 
always had unique advantages. It 
provides more insulating value than 
double -pane thermal glass, and it's 
easy to maintain: Just hose it down 
outside and wipe it inside with a damp 
cloth to keep it clean. 

Glass block is a great replacement 
product for any window, but it can 
also be used for partitions and knee 
walls to admit light, and so divide a 
space without confining it. Block 
walls can be built into a kitchen island 
or, when installed with waterproof 
mortar , form a shower stall . 

These are only a few examples . The 
versatility of this building product is 
limited only by your imagination. 

The product 

Ho I low-core block is made by fusing 
two pieces of glass together. Stand- 
ard hollow-core blocks measure 3% 
in. thick and weigh 20 pounds per sq, 
A. So called Thinline blocks are 3 V* in. 
thick and weigh 16 pounds persq, A. 

The blocks are sold in nominal 6-, fr- 
ond 12-in. squares and 4 x 8-in. and 6 
x 8-in. rectangles. They have a dear 
polyvinyl butyral edge coating so 
mortar bonds better. This coating 
also comes in black or bronze to blend 
or contrast surrounding materials. 

The block faces may be wavy, flat 
or have lined or cross-hatched pat- 
terns, all of which affect the amount of 
visibility through the block. 

Design specif I cations 

Glass block is designed for nonload- 
bearing walls, which means that a 
glass opening should not carry load 
from the roof or floor above. Like any 
window or door opening, proper fram- 
ing support must surround the block. 

The largest-size glass opening for 
an exterior wall, using standard 
thickness block, is 144 sq. ft, ; 85 sq. A. 
for Thinline blocks. 

To And out other structural limita- 
tions. contact the manufacturer (Pitts- 
burgh Corning Corp., 800 Presque 
Isle Dr, Pittsburgh, PA 15239) and 
your local building department. 



Installation 

Glass blocks are laid up with mortar 
like other masonry' products. There 
are, however, a few important differ- 
ences. Don't furrow the mortar bed 
between blocks with the trowel's 
point. This risks introducing air pock- 
ets into the joint. 

Lay the mortar smooth and place 
the blocks on it. Also, seal the base of 
the opening by brushing on asphalt 
emulsion sealer, available at masonry 
supply stores. 

The standard mortar mix is 1 part 
Portland Cement, Vt part lime and 4 
parts sand. Thoroughly dry mix these 
ingredients and add only enough wa- 



ter to make for a crumbly mixture. 
For exterior walls and shower stalls 
use waterproof Portland cement or a 
waterproofing additive. 

The blocks are laid in the following 
sequence. After the asphalt emulsion 
has dried, lay down a mortar bed, and 
place the first block. Level and plumb 
it in place, tapping it into position 
with a rubber mallet. Set a joint spac- 
er on one comer (Fig. 1). Apply mor- 
tar to the vertical edge of the next 
block and repeat the process (Fig, 2). 
The joint spacers should help keep 
mortar joints consistently Y* in. thick. 

After a row is laid up, trowel off the 
mortar squeezed from the joints (Fig. 
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3), Trowel a bed of mortar on top of 
the row ami repeal the process (Fig, 4). 

When the wall is finished p twist the 
fronts off the joint spacers and trowel 
over the small void left in the mortar 
(Fig. 6}. While the mortar is still 
workable, smooth the joint with a 
jointing tool (Fig. 7), 

Exterior glass block walla are 
strengthened with IQ-fL lengths of 



reinforcing wire buried in horizontal 
joints. Install the wire at 24-in, height- 
intervals for standard thickness block 
and 16 in. for ihinline block. Omit this 
in all but very large interior walls. 
Perforated metal anchor strips, 24 
in. long p are embedded in the mortar 
joint at the same interval as the rein- 
forcing wire. Bend the anchor strips 
so half their length is buried in the 



9 Wwn the excess mortar squeezes from 
between the block, remove lt r while the 
mortar li still soft using a trowel. 



ft Smooth mortar flat — bon' l furrow it — on 
lop of each block. Keep mortar clear of the 
arms on the Joint spacers 



1 Joint spacers help maintain a consistent 
mortar bed, Place one ora each block comer 
before laying the next block. 



2 Apply mortar to the vertical side of the 
ensuing block, then slide the new block up 
against the previous block. 



ft Twist off e«h Joint spacer. Then fill the 
inuli gap left behind with mortar- Smooth 
the mortar flush with a trowel. 



-■r-'T,y‘T l ^ J -^l fV ■ 1| H 

7 To ensure * light, smooth Joint at the 
edge of each block* work the mortar while 
still soft using a Jointing to&L 



mortar joint and the other half abuts 
the surrounding surface. Nail or lag- 
screw the strip to the surface. 

Because glass expands and con- 
tracts with temperature changes at a 
different rate than wood or masonry, 
it's necessary in some cases to provide 
expansion strips to cushion the glass 
block where it abuts adjoining sur- 
faces. The expansion strips are sta- 
pled or glued down with asphalt 
Emulsion, Run the strips vertically 
where the block wall ties into adjoin- 
ing walls, and horizontally along the 
wall's top. When the wail is complet- 
ed, caulk the corner where the glass 
block meets the adjoining surface > 

Omit the expansion strip on exteri- 
or walls smaller than 26 sq. ft. and on 
interior walls, unless you want to pro- 
vide a hacking for the caulk at the 
wall's comer. Peel back the expansion 
strip so the perforated anchor strip 
can be applied directly to the adjoin- 
ing surface. 



Finish the wall by brushing off mor- 
tar spatters with a damp brush , then 
wipe the wall with a doth (Fig, 8), Iff 




■ To wold chipping or cracking, up glass 
block Into place gently, usi ng a rubber mallei 
or che heel of your hand 




ft To finish a glass bl o< k wait dean away 
mortar spat terc with a d amp brush. Then 
wipe the will dean with a solt rag. 
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Homeowners'CHnic 



BY NORMAN BECKER, F.E. Contfibutjng Editor 



Fire Extinguishers 

I want to buy a fire extinguisher for 
my home but don't know which type 
to get. CH EllS WC LE LLAND 

DWINGS HILLS, MD 

This i& a good question because using 
the wrong type of fire extinguisher 
could do more harm tkangooa. It must 
suit the type of fire that's burning. 

There are three types of fires. Class 
A fires are those involving ordinary 
combustibles such as wood, paper r 
doth, rubber and so on r Home fires of 
this typeaften start in the living room 
or bedrooms. Class B fires involve 
cooking oils, grease, gasoline, paint 
thinners and other flammable liq- 
uids- These fires generally break out 
in kitchens and garages. Class C 
fires are electrical fires and are usu- 
ally the result of faulty wiring r over- 
loaded circuits, short circuits or 
fh i dty electrical applia n ces. 

On fire extinguishers, these cate- 
gories are designated by the letters A r 
B and C within a triangle, square 
and circle t respectively. Class B- or 
BC - rated extinguishers are not effec- 
tive on a Class A fire , Also , water 
which is effective in extinguishing a 
Class A fire will cause a Class B fire 
to spread and can cause a severe 
shock in a Class C fire. Oncea fire in 
the home spreads , it can quickly in- 
clude all three categories , Therefore, 
your best choice is a fire extinguisher 
rated for all three classes of fire. 

Fire extinguishers are available at 
hardware stores and home centers. 
When you buy one, check to see tha t 
ifs listed by Underwriters Laborato- 
ries, I nc. p and displays the A , B and C 
designations. Also, note the numbers 
in front of the A and B designations. 
These refer to the size of fire that the 
extinguisher can generally handle. 
The numbers are not absolute fig- 
ures p are relative terms for com - 

paring different units. For example, 
an extinguisher with a rating of 
2A:40B:C will handle a Class A fire 
twice as large , and a Class B fire four 
times as large, as a unit rated 
1A10B;C. 

Note that there ore no size ratings 
for Class C fires. The C designation 
only means that the chemical inside 
will not conduct electricity. 




To be lafe and effective, tire extingutehtfs 
should matched to tfw type of fire. Uftff 
rated ABC \t best ter home tae, 

Removing Caulk 

The previous owner of my house used 
silicone caulk on everything in sight. 
Row can I get it off? 

IKE MAROHN 
LAKEWOOD. CO 



T he most common solvent for silicone 
caulk, as recommended by the Sili- 
cone Division of General Electric, is 
isopropyl alcohol. If that doesn't do 
the job, you can try a stronger solvent 
suck as a paint thinner that contains 
Xylene . 

Damp Basement Closet 

I hope you can help me with a very ag- 
gravating problem. About a year ago B 
I built a closet in the basement to 
store our clothes in the off-season. 
Our summer clothes were stored last 
winter and they were fine this spring 
when I took them out. However, 
when I retrieved our winter clothes 
which had been stored for the sum- 
mer, I found them full of mold and mil- 
dew. How do I solve the problem? 

DANBACHRACH 
LONG BRANCH, NJ 

Basements, because they are below 
grade, are cooler in the summer than 



the rest of the house . As a result, the 
moisture in the humid su miner air 
tends to condense in the basement 
making that area quite damp . This, 
in turn f promotes the growth of mold 
and mildew . Opening the windows 
and using a fan to circulate the air 
will only work when the humidity of 
tkeoutsideair is not as high as it usu- 
ally is in the summer. And, the prob- 
lem is compounded in a cfeeet 
because of the confined space and 
stagnant air. 

The best approach is to install a de - 
humidifier in the basement. While 
ifs not practical to place it in the clos- 
et, you can install vent openings in 
the top and bottom of the closet door 
to help circulate the basement air r 

Another approach is to use chemi- 
cals that absorb moisture suck as sil- 
ica gel and activated alumina. These 
have the capacity to absorb half their 
weight in water. They can be placed 
in j the closet in a bucket or cloth bags 
hung from the closet pole , After 
they've become saturated, the water 
can be drawn off by heating and the 
chemicals can be reused. 

Wasted Water 

Water is a natural resource that 
many people take for gnmted— until 
there’s a drought. Conservation of 
tkis resource isn't only concerned 
with usage, but also with the elimi- 
nation of leaks in a plumbing system. 
The following chart illustrates just 
how much water will be tost through 
various size holes over 3 months. The 
figures are based on an average 
household water pressure of 60 psi. 



Diameter of 
stream. 

In inches 

Vi 



V* 



Waste after 
3 months, 
in gu In. 

1,181,500 

296.000 

74.000 
I8 t 500 



DO YOU HAVE A HOME- MAINTENANCE 
OR REPAIR PROBLEM? 

JtuJ oil Ntitm about if. Send yourqi icstwn to 
Clinic* Popular Hevhanice, 224 
Weal 57th St.. New York, NT 10019 Whilst letter 
cannot 6c apujiOTtid indwidu&llp, problem* of gen - 
fro Jf interest will be dixuseed en the column. For 
more home -repair and trtatntenance help, get PM* 
Home Cart Guide. $2.46 poswatd. Send your ar- 
derfs) to Popular Mechanics, Bos. 1014 r RadutCity 
Station, Sew York.SY lOlOl . 
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Appliance Clinic 

BY STEVE TOTH, Contributing Editor 



Cold Flows Slowly 

I have a Whirlpool washer model No. 
LAA5800A7 t Aerial No. C52501865. 
Although the hot water enters the 
machine at a good rate, the cold flows 
much slower. When I select warm wa- 
ter for a wash, it's much too hot, 

MICHAEL BA I AWONrE 
PHOENIX, AZ 

At the back of your washer is a blue 
plastic value to which the hoses are 
connected, This is Ike water fill valve. 
When you select a warm wash, this 
valve mixes the two incoming water 
temperatures at a ratio of 60 -percent 
hot water to 40 -percent cold 

What probably happened is the 
cold-water filter screen, and possibly 
the inside of the hose itself has be- 
come coated with mineral deposits 
which restrict the flow of water. 

To fix the problem , first shut off the 
faucets that supply water to the ma- 
chine. Set the control for a warm-wa- 
ter wash and turn the machine on. 
When the water stops entering the 
tub, turn off the washer and unplug 
it Next , remove the cold-water hose 
from the faucet and fill a bucket to 
flush the pipe. 

If you have a filter screen where the 
hose connects to the faucet, clean it or 
replace if necessary. If you don't have 
□ screen at this paint r then add one. 
Note that the cone-shaped screen 
should point toward the faucet. fte~ 
connect the hose and remove the other 
end from the washer fill valve , 

Carefully pry the screen filter from 
the valve and clean. Reassemble the 
screen and hose and turn on the wa- 
ter to check for leaks . 

Plug in the washer and make a test 
run . You should notice a difference 
immediately. If over a period of time, 
the problem reoccurs, you'll have to 
clean the filter screens again . 

Oven Weeps 

I am having a problem with my Roper 
built-in oven model No. 2041B40, se- 
rial No. 4M01554. When I do any bak- 
ing or roasting, moisture condenses 
on the floor of the oven and under the 
door. I have to wipe it up several 
times before the food is finished. 

JOSEPH!). WILLIAMS 
FRISCO CITY, Ali 




Clogged cold-water filter screen can make 
warm’watw washes tw hot. Remove how 
from wmTier. piy out Kreenand dean. 



To correct this problem, the Roper 
Co, offers an auxiliary fan kit (part 
No. 4342545 f The fan is mounted in 
the console area above the oven. A 
hole is cut near the back of the console 
and a vent tu be and baffle a re added . 
A new thermostat that controls fan 
operation is also installed. 

The thermostat turns an the fan 
when the temperature in the console 
reaches 100° F to 108° F, The resul- 
tant increase in air circulation elimi - 
nates the condensation. 

The fan kit must be installed by a 
factory -authorized technician . To get 
the name and phone number of your 
nearest Roper service company p call 
the Roper Co. at (800) 447-673 7, 

lint Slips Through 

Although I've had my Maytag washer 
model No. A408, serial No, N22SS692 
since 1978* the lint filter haa yet to 
catch any hut. Why isn't the lint filter 
in the machine doing the job? 

CHRISTINA GULRICH 
SARATOGA, C A 

This is not an unusual occurrence. 
The lint filter in the center of the agi- 
tator only supplements the main fil- 
tering system , In normal use, the tub 
is spinning af siou/ speed when the 
water is draining , Ail lint and dirt 



floats over ike clothes, out through 
the holes in the tub and dawn the 
drain Unless you re washing towels, 
rugs or other lint - producing items 
and the machine is set for a targe or 
extra -large wash , the lint filler won't 
catch much lint 

Normally , the amount of lint and 
soil that's discharged shouldn't 
Cau-ae any trouble with the drainage 
system. However, if you think it is a 
problem, you can install a stocking or 
soft, metal mesh bag over the end of 
the drain pipe to catch the tint 

Sewing Machine Parts 

I'm looking for parts to repair my 
White Rotary sewing machine model 
No. 77-161621. Can you help? 

HARTMON SULLIVAN 
POLLOCK, LA 

First f check your local Yellow Pages 
under sewing machines. There may 
be a dealer in your area who can help. 

If not j, then contact the Viking- 
White Sewing Machine Co., 11760 
Berea Rd Cleveland r OH 44111, 
phone . (216) 252 -3300 . Ask for the 
parte department and supply them 
with the model number of your ma- 
chine and the parts that you need. 
T hey 7. / inform you of the specific part 
numbers and prices. Von can then 
send them your order along with a 
check or money order to cover the 
parts and shipping PM 



Service Tip 

For those who own one of the 
newer direct-drive Whirlpool 
washing machines and are inter- 
ested in doing their own repairs, 
Whirlpool Corp. has recently pub- 
lished a repair manual specifically 
for direct-drive washers. It's avail- 
able from Whirlpool dealers and 
parts distributors for $7.50. To or- 
der by mail, send $8.50 to General 
Accounting, Whirlpool Farts Dis- 
tribution Center, LaPorte, IN 
40350. 



HO VOL 1 HAVE AM APPLIANCE PROBLEM? 
J tL-if tLf:k Stew about it- Send your qm&imt, stem# 
with the and a u patera, to Appliance 

Clinic, Papular Mechanics, 224 Wettafth St. r 
Ntia JVY J 0019. White tetter* WWWf t* aft 
steered individually, problem* of general intent l 
will be dixussed in the column 
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LONG-TERM TEST 




COBALT 
CONDURRE 223 



Our long-term test finds a touch of class in a slick and quick sport cruiser. 

BY JOE 5KQRUPA. Boating^ Outdoors Edrror; PM Photos by Humphrey Sutton 



C OMEDIAN George Carlin 
could have some Tun with the 
boating term o ver build, Too 
much building. Must be bad, right? 
Not in boating. 

A wordist (combined form of 
wordsmith and humorist) would no 
doubt point out that overbuild is the 
other side of the coin to military intel- 
ligence, which Carlin explains is a 
term that means less than it implies, 
since the first word tends to cancel out 
the second. On the other hand, over- 
build (or overbuilt, as it is usually 
used) means more Lhan lL suggests. It 
refers to a boat that exceeds the mini- 
mum requirements for safety and du- 
rability. In other words, it's built to 
last well beyond the warranty period. 

Which brings us to Cobalt, a Neo- 
desha, Kansas-based company with a 
well-deserved reputation for crafting 
overbuilt boats. Last summer 1 had 
the distinct pleasure of babysitting a 
sporty Cobalt Condurre 223. I had it 
for six weeks and used it on the waters 
of Lake George, Greenwood Lake and 
Lbe Great South Bay of Long Island, 




Tightly (JwFteretl gauges highlight helm. 

ail in the state of New York. 

I was intrigued by the 22- ft. Con- 



dor re ever since PM’s sport-cuddy 
comparison test, (See "Family Fly- 
era," page 68, July r B8.) Out of a fleet 
of live similar boats , all top names, 
the Condurre came out the leader in 
all performance categories plus fit and 
finish. In addition, it scored solidly 
across the board and easily walked 
away with the winner’s crown. 

1 was anxious to learn more about 
this winning boat and about the com- 
pany that built, or overbuilt, it. 
Here's what I found. 



Leading the way 

Condurre is an Italian word meaning 
"to lead,’* which is appropriate for a 
boat that’s several steps ahead of the 
competition. Cobalt began the Con- 
durre line, designed by Peter Granata 
of Hilton Head, South Carolina, in 
1986. No onecan doubt that the 223 is 
a stylish boat. The sum of its parts 
adds up to a pleasing whole — raked, 
wraparound windshield, reverse 
transom with integrated swim plat- 
form, tasteful teak trim, rich uphol- 
stery, understated colors and among 
the smoothest gel coats in the busi- 
ness, But what makes it overbuilt? 

"God is in the details," said archi- 
tect Mies van der Rohe and paying at- 
tention to the little things is where 
you separate mass-produced rigs 
from limited -production boats. 

Consider the complex geometry of 
the Lransom area, with its molded 
character lines and indents. This is a 
style rarely achieved in noncustom 
boats because it takes valuable pro- 
duction time to squeeze the fiberglass 

f Pltaxf #u m tn ;mgr iOO) 
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THIS IS A CLEAR 
OPPORTUNITY. 

With a Novus wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like -new 
condition. 

The fact is, wind- 
shield repair is a profitable 
new growth industry With 
expansion opportunities. 
Unlimited earnings poten- 
tial, And the investment 
is modest. 

For more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117. In MN 
call collect (612) 944- 
8000. Or write: Novus, 
10425 Hampshire S., 
Department PM-89 
Mpls., MN 55438. 




COBALT CONPURRE 223 < Continued from jkiqf. 99) 



into the offsets, and even more time 
for the hull to dry in the molds. 

Hull and deck molds, in fact, are 
cleaned and waited after every use. 
They're checked for uniformity and 
hand-polished after every 10 boats. 

Each boat stays in the mold to cure 
for three to four days, a long time con- 
sidering that many boats of this size 
are fully completed in the same length 
of time- This care and attention to 
quality during the lamination process 
creates Cobalt's luxurious finish, the 
company's trademark. 

Start Id finish, a Cobalt Lakes up to 
12 days to build, which is about double 
for many other builders of compara- 
bly sized boats. 

Water trials 

While I never ran the Condurre in 
rough K offshore water, I experienced 
enough wind and chop to appreciate 
its strength and stability r The hull's 
well-hardened, bulletproof lamina- 
tion exudes a feeling that it can take 
anything nature can throw against it 
and never slacken the pace. 

And the pace can be quite brisk. 
The test boat was powered by a Mete 
big-block, 454-cu,4n, engine with a 
4-barrel carburetor and a high-per- 
formance Bravo One vertical drive. 
The 7.4-liter Merc pumped out 330 hp 
and enough torque to push the Con- 
durre to 57,4 mph on calm water. 

One reason for the Condurre's out- 
standing performance is its sharp 20° 
V-bottom hull, which knifes through 
the rough stuff, tracks straight and 
true, and corners like a roadster. I 
tried my best in discover any tenden- 
cy of hull misbehavior, but the Con- 
durre passed each torture test with 
flying colors. 

Turn of the screw 

The importance of the prop in power 
delivery was once again underscored 
for me last summer. After picking up 
the Condurre at Marineland's Green- 
wood Lake marina, w r hich did a su- 
perb job of prepping the boat, 1 was 
surprisingly disappointed by the 
boat's performance, Only six months 
earlier I d tested a IB88 model — 
featuring identical hull and engine — 
and the boat jumped on plane swiftly 
and cleanly. 

This boat, a 1989 model, blasted off 
bow high and cornering was now se- 
verely limited. The boat displayed a 
tendency to come off plane in tight 
turns and a reluctance to pop back up 
again unless brought to a stop, 

I called a friend at Cobalt and told 
him Lhe slury. He said, “The boat you 
drove last year had a 23-in. pitch 
stainless- steel prop. The ha at you 
have now is equipped with a standard 



23-in. aluminum prop, which is how 
we ship boats ^ 

After I installed a new stainless 
wheel, my test winner was back. The 
Condurre now displayed its familiar 
bow-dow r n hole shot and firm prop- 
bite in all cornering situations. 

I drove several hundred miles be- 
tween the two lakes and one bay 
where I tested the Condurre last 
summer. These miles— many on high- 
speed highways, others through ur- 
ban streets — were handled by four 
excellent Ford tow vehicles — Bronco 
II, full-size Bronco, Aerostar and 
Econoline Club Wagon. 

Despite the heavy load (just under 
the 5000- pound limit), the tow vehi- 
cles had no trouble coping with rough- 
and-tumble launch ramps or steep 
hills. While all vehicles fulfilled every- 
thing asked of them 1 my personal fa- 
vorites were the Aerostar minivan, 
with its 3.0-Iiter VS engine and ex- 
tended length van, and the full-size 
Bronco* equipped with 5.0-liter V8 
and touch-drive 4wd shifting. Both 
vehicles came with the upscale Eddie 
Bauer trim-and- features package. 

As mentioned earlier, the Con- 
durre is a stylish boat that exudes a 
feeling of quality. Among its out- 
standing features are hydraulic en- 
gine batch lid, black anodized dash 
pane! with tightly clustered gauges* 
and immense sunpad- The plush cud- 
dy, although small, is completely car- 
peted and has a V -berth, wet bar and 
two hatches for ventilation. 

In the you-eanT-dodt-all category, 

1 suppose I could quibble with a few 
design decisions. By keeping the fore- 
deck flat for a sporty profile, the cud- 
dy area is limited to little more than 
crawl space. While stowage space is 
acceptable, totaling 34.45 cu. ft., 
same boats this size have nearly dou- 
ble the capacity . And finally r the 
raised gunwale, which flows smoothly 
into the windscreen, makes for such a 
high freeboard that entry/egress is a 
bit of a problem. 

More than one person I met last 
summer commented that Cobalt 
boats are the "Cadillac of their class,” 
Part of that reputation is the result of 
w r hat I've referred to ae overbuilding. 
Naturally, this attention to detail 
costs a little more ($31,457 for the 
Condurre 223 with 7.4-liter Merc.) but 
the end result is a hull and deck with a 
b-year transferable warranty and a 2- 
year warranty on virtually every- 
thing else. 

As Industrial designer Peter Gran- 
ata says, "No one calls a piece of art 
overbuilt. A product can be waul to be 
overbuilt, blit not a work of art. I 
don't think of a Cobalt Condurre as a 
product . It's something more. " w 
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Radio Shack Helps you Protect 
and improve Your Home and Car 




SAFE HOUSE' 

Burglar and 
Fire Alarm 

Guards four windows 
or doors and senses 
smoke. You can expand 
anytime with more sen- 
sors, even a telephone 
dialer— available el 
Radio Shack. Buy the 
complete system, save 
$33.20 Reg separate 
items S258.15. 

#49 470 224.95 

(1) Steel Control Panel 
{2|i 100 Feet of Wire 

(3) Smoke/ F I re Sensor 

(4) Electronic Siren 

(51 4 Magnetic Switches 
(S| Lock Switch, a Key$ 




AC Power 
Controller and 
Spike protector 



Turn an entire audio/video 
system on or off by pressing 
the switch on one compo- 
nent Built-in breaker and 
noise filler. #61-2701 49.95 





(1 J Gas-Powered Soldering 
Tool. ReliHS with butene lighter 
luel 4*4-2100 . S9.9S 

(2} 100 -Wan Soldering Gun- 
*64-2193 10 M 

[3} Nibbling Me I al Cutter. 
54-B23 10,95 

(4) Pocket Brazing Torch. 

*64-2165 25,95 

(5) Crimper Set. Heavy-duty 

tool , 100 assorted crimps, 
case. # 64 '409 10.95 

(6) 16-Piece Precision Tool 

Kit. Jeweler's style drivers. 
^64 1961 10.95 



/MOBILE 4LERT® 
Car Alarm with 
pocket Pager 
And Remote 

A super value* This sys- 
tem even protects you 
as you leave or ap- 
proach your cart Use 
"panic" 1 feature on key- 
chain remole to activate 
siren and car horn. Take 
pocket pager with you 
for instant notification of 
tampering or entry, up 
to two miles away. With 
remotes, siren, control- 
ler. hood /trunk sensors 
and instructions. Add 
more sensors anytime, 
#49-795 149.95 



Spike Guards 

TV-/ VCR Protector. 

Guards four devices 
from spikes from AC or 
75'ohm anlennaf cable. 
*61-2787 29,95 

One*Outlet Protector. 
401-2792 . 9.9S 



Light Dimmers 

These quality dimmers hi Stan- 
dard AC switch boxes. For in- 
candescent lamps. 600 waits 

(1) notary Control. With 

push-on/push-ofi switch. 
#61-2699 5.95 

(2) Lighted Slide Coni rot. 

Custom cover plate included 
#61-2752 10.95 

(3) Lighted Toggle Control. 
Full-range dimming between 
on/otf positions. 

*61-2693 8-95 




Exclusively at 

Radio /hack 

The Technology Store™ 

A, DIVISION OF TANDV CORPORATION 



Visit Radio Shack snd See Our Complete Line q( Security Equipment and Electrical Accessories 
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“A New Investment Concept” 

Purchase a sea-going condominium, 
your private stateroom on the luxurious cruise ship 

YICTOIRE I 



Unique opportunity for indi- 
vidual or corporate investment 
in the booming Caribbean cruise 
industry and one of the world’s 
great cruise ships 

Receive outstand ing revenues year 
round from the occupation of your 
stateroom by the paying cruise 

passengers of the VICTOIRE 1* 




Benefit from future appreciation 
of your personal stateroom on 
the VICTOIRE 1 with the secu- 
rity of an International resale 
program 

Visit different ports of call every 
year as the VICTOIRE 1 rotates her 
schedule throughout the Caribbean 
Islands and the world 



You, your family, friends and business asso- 
ciates will enjoy free use of your stateroom 
two weeks a year and you will receive the 
revenues of its use the re main ing fifty weeks 



Feel the remarkable pride and security of 
owning part of the most luxurious and 
accommodating cruise ship in her class, 
the VICTOIRE l 



Swiss America Line welcomes you onboard rhe beautiful cruise ship VICTOIRE I. Yng are 
invited to invest in a private stateroom on this jewel of the Caribbean Sea. 
and own your personal sea condominium. Participation hegins at $11,750, 
with full private stateroom ownership available from $55, COO. 

The VICTOIRE J now offers a small number of staterooms for private investment- As a 
purchaser, you will enjoy ail of the pleasures of your vessel, any time you choose, 
and share in the profits of the lucrative cruise industry. 

Beyond the joys of use and ownership of your private stateroom, you will receive unmatched 
returns on your investment in this profitable Caribbean cruise operation. Your investment will 
he protected by an international marketing program and guaranteed resale program. 

The VICTOIRE L offers you and her passengers the finest appointments: designer staterooms 
and suites, 4-star dining, fine wines, grand salons, friendly crew, exceptional services in the 
Swiss tradition, and the pleasures of a Caribbean cruise; sun decks, island excursions, 
swimming pool, exotic ports of call, exciting activities and fun, dynamic people. 

For complete information on your private stateroom and investment in the VICTOIRE 1, 
please contact Swiss America Line, All inquiries must be in writing to 
Swiss America Line, Minth Floor, 301 Brickell Avenue, Miami, Florida 33131. 

Real Estate, Marine and General Brokers invited and protected upon accreditation. 



•One of the great cruise ships of her daw will be re -christened the Victoire 1 especially for this program- 
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Why it takes legwork to flatten 

your stomach 



You can't reduce stomach fat by 
exercising abdominal muscles 
alone* 

HjHTOudb has shown that exercises 
vi r% only the abdominal region are 
iiMv lifFective. They simply don l inVrtlvE* 
enough mmidf huubh to hum the calorics 
neczBSBTy to trim fat Instead of flattening, 
they merely strengthen underlying 
nuiddes, providing no reduction in girth, 
fatfolds, or total body fat percentage. 

The exclusive NordieTrack T total ■ 
body aerobic exerciser is the must 
effective way to flatten your 
stomach. 

The total-body motion Involves ail 
major body muscles. Which itikhfis you hum 
more bandy fuL in leas time than with any 
other in-home exorcise machine. And while 
you're nt it, you'ru toning and defining 
those muscle groups. as well. So you 
fee] ae good as you look. 

Nan-Jarring Mutton 

Smooth, {amss awotoc iTwborc ensues 
maximum wofftouteff/cwfKy wtm mtnimiitng 
th& wsfr oi injury to hnsos, shins anti back. 

Patented Rywhmol 

One-way dufth- mttfcdrtJSrtt pxuviOdS 
eorrJtaurjy ot /nfljtan making viponcws vxnr&ss 
more pWflMnfantf tfaswr to sustain. 



Adjustable Arm Tension 

Adyj&taok i uppor body ejordsor works me 
major musdre of Lha amorritfn, iflewftters, back 
and arms for mfiMtmum aaroOi t conditioning, 



Bbc ironic feedback 

Speodormter displays etaps&ti mrkoot ms, 
spaed and distance navetad at a glanca 



Atijusttbb Leg Tension 

Arfusf ffre machine lopreosniy meet yngr conditioning 
and w&fght-iass raquiremnnts 



Free information. 

Call today Or Till out this coupon below. We ll 
send you a free brochure and video that describe 
how MordicTrack can flatten your stemach and 
moke you took and foe] your host. 



Free Brochure & Video 
Call Toll Fre* 1-800-328-5888 

lii Canada 1-800-433-9582 
Please send me a free brochure. 

□ AIM a free video Upe □ VllS □ BETA 

Name 

Street 

City State Zip 



A lordiclrack 
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141 Jonathan BIlvd.N. ■ 
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Chaska, MN5531S I 
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Get into your own business with NRI orMiome training 
in Air Conditioning, Heating, and Refrigeration 



Train now for top pay in 
this big-oppo reunify field 

Prepare yourself for a whole new 
career — even a profitable new business* 
of your own — In one of the fastest 
growing fields around As energy needs 
grow and energy sources become mare 
scarce, the demand Tor skilled techni- 
cians continues to soar. XRl gels you 
started in this hig-oppon unity area by 
Training you at home, in your spare 
rime, and tailoring your training to 
your needs with a choice of NRI * Basic 
or Master Courses. 

Include* professional vacuum 
pump and qualify tools 

NRI training is practical training. 
Along with bite size lessons in theory, 
you get practical bench i mining with 
professional equipment you keep. NRI“s 
Master Course includes tools you'll use 
even 1 day on [he job .system analyzer, 
leak detector, tubing anti joint tools, and 
more. Plus you even get a top-quality 
vacuum pump, an indispensable 
troubkshoottng too) for the i mined 
professional 

Optional postgraduate training 
at York Institute 

Graduate* of ihe Masier Course are 




eligible for a concentrated week of 
resident training at the famous York 
Institute at no «im charge for luiiion 
or training materials Here, you 
work on advanced industrial equip- 
ment under the guidance of expert 
instructors. Only NRI gives you this 
important connection to the HVAC 
industry. 

Send today for FREK catalog 

Over a million undents have trained ai 
home rhe NRI way. You can. too. If the 
coupon has been removed, write to NRI 
Schools, 4401 Connecticut Ave., NW. 
Washington, DC 20008 



SCHOOLS 
HbGraw HdJ Contralng Edutnlton CtflfeV 

44D1 ConiWlKIui Av^fiue, NW 
Washington, DC FJLOft ®Tj ■ 
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FIRSTHAND DRIVE REPORT 




SUPER SUBURBAN 

BY LEN FRANK; PM Photos by Ron Hussey 





T H E NEWS IS that you tan 
now hoy a CMC Suburban, 
Jimmy, Bonus/Crew Cab pick- 
up, or cab and chassi h equipped with a 
Gale Banka Engineering turbo- 
charged 6. 2-1 iter diesel engine. The 
big news is that you can now buy it 
right at your GMC dealer — -unless you 
live in California, 

So what? Well, try a JO percent in- 
crease in rawer and a IS percent in- 
crease in fuel economy as a result of 
the turbo system. Power is maxi- 
mized between 1400 and £800 
rpm — right where it's most 
useful. Too good to be true? 

I f so, why then hasn't GM 
done it themselves? Why did 

GM have to go to an outside 
vendor like Gale Banks Engi- 
neering? There h no ques- 
tion that the light-duty diesel 
is in decline in the U,S,, at- 
tacked both by increasingly 
tough emissions standards 

and the increasing price of 
diesel fuel. The 6,2 engine, 



for instance, with or without turbo, is 
not legal for sale in California in 
trucks under 8600 pounds gross vehi- 
cle weight (GVW) nor are any passen- 
ger car diesels. The future fate of 
diesel engines is unknown. So it 
doesn't pay for GM to invest millions 
in further development of the engine. 
But that doesn't mean there isn't p 
payoff for someone else to do the de- 
velopment. 

Gale Banks says that the6.2 t which 
he has been turbocharging a ince 1982 P 



flanks turbo hardware is available In the Suburban m a 
easier to just cheek a box on your order blank, 



is a clean-sheet engine designed from 
scratch, unlike some failure-prone Y8 
gas engine conversions that so many 
would like to forget. Also that it’s the 
natural thing to do with the engine, 
resulting in more available torque and 
better economy. So now General Mo- 
tors haa the diesel they should have 
had in the first place* 

While the Banks turbos are avail- 
able on new r GMC trucks and Subur- 
bans through the dealership network, 
they are not precisely OE. The GM 
warranty still covers every- 
thing it normally would. The 
turbo and its related pans 
have their own Banks- 
backed 12-month, unlimited- 
mileage policy. 

When a GMC is ordered 
with a Banks turbo , the vehi- 
cle is shipped from the plant 
to a subcontractor in Al- 
mont, Michigan, where the 
turbo installation is made, 
kit. byt Its From there it goes back to 
(P ltiuetum tvpagr JG?) 
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AIRBORNE THRILLS 
WITHOUT A LICENSE 

in lIu j nf lirmind-Effyct! 



As featured m cover July PupulAr Mechanic# 




L Vbp-Uifw^l jjul nurjiiKCLii^ by the Large 5 1 Aeragacie rrxnpreY in 
Eiurnpekiyperrter?ier *-*Trr mW«*juI rU*t H*.i|ii*ap|M*iun 
i! . in !-h^ ■ >h-ii and -.rU j brriluhrLhJgh in Ltclu>juj|{y. Al conipcisfl?. 
r..4dr K ■** *g*. iEknpgiPi T =u 1 1 | rfi iti wvh 'ELnTLn^ - hj-i l nei 
ptoci Lrrnw reguwd. 5 a£e. tim. de-.ik-i ships ivitttr. 

Cwmpklv inhjr™i rent irt vi*^> »™1 Slrth 

P'Mcef ll-D * Sc-nd check or money crier iFAll 1? 54 h 

Ran^irfiJi, * Box. 646 * -Gretns Firmt. CT 06436 




'basement 

FLUSHES nr nsm 

Ha Di^iri g Up Flaart 
install It Ttsujsell - Anywh&fB 
Wnte McFhernik lac., Dept. 1$ 
^Jiax IS 133 Tiropj, Florida 



Build Tour Own HELICOPTER 
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Do You Need 
a VISA* or 
MasterCard* ? 

Don't let anyone tell 
you that you must pay a fee (of as 
much as $60)! At Key Federal, our 
credit card is FEE- FREE. And it's 
easier to get approval because we 
offer the Secured Deposit . So, if 
you want a FEE-FREE credit card, 
call us for a FREE application. 
You've got nothing to lose, every- 
thing to gain! 

Call 1-800-368-8000 



KEY FEDERAL SAVINGS BANK 

Havre de Grace, Maryland 



VOYAGER’S ENCOUNTER 

(Continued from paoeSdj 

Data collection 

The Jet Propulsion Laboratory sends 
and receives data From Voyager 2 via 
the Deep Space Network, an array of 
huge dish antennas scattered around 
the world, DSN installations are lo- 
cated in the Mojave Desert, outside 
Madrid and in a remote place called 
Tidhinbilhi near Canberra, Australia. 
Each installation has three antennas, 
all of which may be used to communi- 
cate with Voyager 2. 

In anticipation of the spacecraft’s 
Uranus and Neptune encounters, the 
largest antennas were enlarged from 
64 meters diameter to 70 meters (Con- 
tributing to the $656 million price tag 
for both Voyager l and Voyager 2). 
Data reception for the Neptune en- 
counter will be augmented by a 64- 
meter dish at the Parkes Radio 
Observatory near Canberra, which 
will supplement the work performed 
at Tidbinbilia. 

Similarly, the 27 25-meter anten- 
nas of the Very Large Array, located 
at the National Radio Astronomy Ob- 
servatory near Socorro, New Mexico, 
will work with the California DSN 
station. The 64-meter Usuda Track- 
ing Station owned by Japan’s Insti- 
tute of Space and Astronautics] 
Science is also scheduled to obtain 



radio science data on Triton and 
Neptune, 

Mission profile 

People and machines will be poised on 
August 24 as Voyager 2 follows a mis- 
sion profile calculated more than eight 
years ago. The flyby is not without 
uncertainties. Neptune hasn't made a 
complete revolution of the Sun since 
its discovery in the mid-19th century, 
which means the exact period of Nep- 
tune’s orbit — crucial to precision na- 
vigation — is still not known. 
Scientists also don't know' how much 
Neptune weighs , and, by extension, 
how Neptune's gravitational attrac- 
tion will affect V<?yager2’s trajectory. 

But if all goes according to plan, 
JFL will issue Voyager 2 final instruc- 
tions to pass within 3000 miles of Nep- 
tune’s north pole— closer than any 
other planetary encounter, but not 
close enough to feel the effects of N ep- 
tune’s atmospheric drag. The flight 
path will give astronomers a close 
view of Neptune’s bydrogen/helium/ 
methane-rich outer shell, but wall also 
avoid Neptune’s half-rings. Final stop 
will be Triton — Pluto's cousin? — and 
the deep space beyond. 

At that point Voyager 2 will cease 
being the eyes of man on Earth, and 
will assume a new role as our emis- 
sary to the Cosmos. m 
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Come build 
with us. 



Our biggest catalog yet! 

Order your copy today You'll find among 
Ihe new sei eel ions detailed plans for a 
gazebo PVC furniture, boals and much 
more Expanded listings o\ books and vid- 
eos. loo, and other greal gills Only S2.QQ 



TO ORDER Send your name and address 
with check or money order to: Popular 
Mechanics, Sox 1ti14 r Radio City Station, 
New York, NY 10101. 



Portable Ironing Center— Unscrews from 
ihe wall lo move when you do Plans Feature a 
receptacle tor Ihe mo. a fluorescent right 
and storage space for all maiertais. The iron- 
ing board folds up behind louvered doors 
(PA- 1005- $5.95) 



Roll Top Desk Nostalgia buffs win espe- 
cially appreciate the atways popular rolr top 
desk for both homo and office, il's an antique 
cherished by many. Maks one yourself in ime 
cherry and take pnde m this charming heir- 
loom. You build il as I wo separate units, a 
base and a roll top. ( PA- 1 736— $5 96) 



Model SS Unrind States The glorious, 
record-breaking Flagship of the O.S, 
Marchanl Marine Though now retired al 
Norfolk, VA, no passenger ship has ever 
matched her tap speed. The professional 
quality model ts drawn in detail on 3 lull-size 
blueprints. Over 2 ft long oF wood and metal 
(PA-12QO— 59.95) 



Colonial Garage: Barn— Park two cars in 
this 24 p * 26 r garage and place a work- 
bench along the rear wall. The second- Floor 
loft has an extra 360 sq. Ft. oF space. A 3' 
overhang keeps snow or rain away from 
the garage doors a no a 4' side walk way 
provides space For Firewood and garden 
supplies {PA- 12 77 — 130. 1 plan. $20 each 
addiiionai plan) 



Model Steam Tractor -Challenge ol a Hie 
lime' The famous J I Case threshing ma- 
chine steam tractor The finest detail work, 
explained on 16 separaie plans sheets plus 
instruction booklet Slacks firewood bui 
burns alcohol. 9 separate gears in the trans- 
mission alone What a Lhnti to see il go under 
its own power. ^ PA- 1272— $1 T .96) 



Pegasus— imagine floating 10 inches off the 
ground and gliding through the air. That's whal 
you’ll do when you fly our 7-ft. diameter hover- 
craft Itkmade of ply wood and runs on a 3.5 hp 
engine mal goes tor nearly 3 hours on a gallon 
ol gas. Rians include detailed drawings and a 
32-page instruction booklet. (PA-iSOO- Si 1 . 95 } 



Captain's Bed -Build this space- saver 
bad/dresser/desk for your kids. The dres- 
ser lealures lour drawers and bookshelves 
while ihe desk provides room for writing 
doing homework and reading The bed, 
which fits securely on lop of the dresser 
and desk, is surrounded by guardrails to 
prolecl your sleeping child 
(PA- 1650— $6.95) 



Doll Cradle Watch your little girl's eyes 
lighl up when you give her a charming repro- 
duction of an 16th-century dolF cradle Wi|h 
our plans, you build it of mellow pine and 
Finish it with a durable varnish Measures 
TO^T x 22V. {PA- 1620— $4 95) 



Ibolbox -Old wood- toolboxes are valu- 
able. but it's hard lo find one m good com 
d il ion Buil d one you rse II from c he rry Df wa h 
nut and use il to store tools, camera equip- I 
ment. hobby colled ions, jewelry or sewing 
aids. This one has brass corner caps and 1 
lock, too Measures 20 VL k 12WH 
x 9V-.-D (PA- 1026 $5.95) 



Popular Mechanics s a publ C£l on u H Hcarsl 
Magazines, e Division of Ihe Hearsl Cnrporahon 
© 10B7 The Hftarsi CkytMraUDfi All nghfes 



Bookcase Wall T urn your wan i nto a great 
display area for books and other items. Our 
bookcase goes from floor to cerlmg with out- 
ol -sight storage space on the bottom With 
these plans. the five cabinets can be ad- 
justed ED any width to lit your wall. 
(PA- 1 006— $6 95) 






AVIATION rCm^nttfd from page W 

Thu craft’s double- w*]| tnobocoque 
fuselage incorporates a central alumi- 
num I -beam p bolstered by an alloy-tube 
ou trigging. All flying surfaces are com- 
posite carbon fiber and Nomex paper 
honeycomb. The wings have full-length 
flaperons, and the horizontal stabilizer 
stands below the prop centerline to min- 
imize any potential harmonics. All con- 
trols are manual,, minus hydraulic or 
power assist. 

If all goes well, Bill Montagne hopes 
to begin flight testing out of Livermore, 
California, later this summer. He calcu- 
lates that he'll have about $4713+000 in- 
vested in the aircraft when it r s fuiisJiecL 
Several potential new sponsors are 
monitoring progress. 

Meanwhile, there's a Lot of work to be 
done as one more lone aviator chal- 
lenges the limits of the sky. 

Book Review: Free fa// 

William Hotter, author of Midnight Ex- 
press among many other successful non- 
fiction titles, is a frequent contributor to 
Popular Mechanics. Planes anil 
trains have always held H offer's inter- 
est. He wrote "Horror In, The Skies 1 ’ for 
PM's June '89 issue (page 67), the story 
of our nation's aging aircraft. He also 
Wrote "Born Again,” Lhc May 1989 piece 
(page 117) that chronicled the rebirth of 
America's favorite steam railroad loco- 
motives. 

Last year. Hoffer turned another FM 
feature into a nonfiction work that may 
rival the great aviation stories of all 
time. In PM's April 1984 issue (page 
77), Hoffer wrote an article called “We 
Made It 1 ." which spotlighted several 
heart-stopping near-misses in commer- 
cial aviation. One incident involved an 



Air Canada Boeing 787 that made a mi- 
raculous dead-stick landing at an aban- 
doned Canadian airfield after its crew 
miscalculated the airplane's fuel supply . 
In his new book Free fall (St, Martin's 
Press), Hoffer describes In careful de- 
tail the actions by maintenance person- 
nel , refuelers and flight deck officers 
that contributed to the near-demise 
— and miraculous recovery — of Air 
Canada flight 143 on the early evening 
of July 23, 1983. He also gives a gripping 
account of what the passengers experi- 
enced on a flight that the experts said 
could never happen. 

The first impossible; A faulty fuel 
gauge system forced the aircraft’s re- 
fuelers to calculate fuel load manually. 
Confusion over converting the load 
from kilograms to pounds caused flight 
143 to roar Into the dusk 26,000 pounds 
short of fuel. At 41 ,000 ft. , over Red 
Lake, Ontario, first one engine failed. 
Then another. Soon, robbed of generat- 
ing power, Capt. Bob Pearson's glass 
instrument panel went black, his airlin- 
er inad vertently turned into a glider. 

it was now up to Capt. Pearson and 
First Officer Maurice Quintal to maneu- 
ver the airplane, frecfsliing at 2000 ft, 
per minute, to a dead-stick landing. 

The aircraft landed safely, thanks to 
the second impossible that evening — 
Bob Pearson actually was a skilled glid- 
er pilot. Hoffer expands the 20 minutes 
from engine out to landing with a fasci- 
nating study of one of our most modem 
airliners, weaving technical detail and 
emotional trauma into a gripping ac- 
count of modem air travel. 

It’s a good book, and it all started with 
Popular Mechanics. 

—Tim Cede 



SUPER SUBURBAN fgotdiHMd from page Jftj) 



the plant for Shipment to the original 
selling dealer. 

The Banks turbocharger system 
starts by taking in cool outside air. 
The cooler the air, the denser the 
charge and the greater the power in- 
crease. The air then goes through a 
reusable gauze filter to the Banks - 
Schwitzer turbo. Banks has specified 
a lightweight Inconel turbine wheel 
and a split air outlet scroll, similar in 
principle to dual runner inlet mani- 
folds designed to keep airflow veloci- 
ties high. This improves pedal 
response. The air duct from the turbo 
to the manifold increases in size as it 
gets closer to the manifold, helping to 
convert air velocity to air pressure. 
The manifold plenum is extra-large in 
capacity (three cylinders worth), as a 
further aid to response. 

Diesels, of course, run without 
throttle butterflies. So when the driv- 
er pushes on the loud pedal, it's only 
additional fuel being added. Banks 



says that the original injection pump 
is easily modified to provide the extra 
charge. He also say a that rich mix- 
tures are to be avoided. A leaner mix- 
ture not only aids power and keeps 
temperatures under control, it im- 
proves fuel mileage. Ideal is 5 percent 
to 7 percent air above stoichiometric. 

The Banks exhaust system reduces 
back pressure from 7.0 pounds at full 
boost to 0.6 pounds. And back pres- 
sure is the enemy ofturbo boost. A 
transmission cooler is suggested for 
towing, but no additional engine cool- 
ing is needed. 

Price for the turbo is estimated at 
{2500 at a GMC dealer. If you already 
own a 6.2, you can buy a lot for $1095 
plus £259 for the exhaust system. 
Retrofitting a system is a 10- to 12- 
hourjob for an experienced mechanic, ' 
according to Banks. It's a heck of a lot 
easier to walk into a GMC dealer and . 
check off the appropriate box on the 
order blank. M 
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WAfl HORSES (Continued from poae 53 f 

the next event, the Tourde France, 
Proctor won and Harper was second 
in the Touring elass^the first big 
Mustang victory. 

The Mustang rally cars made a 
great splash in Europe, even inspir- 
ing the Academy Award-winning 
movie, A Man And A Woman, in 
which real-life racer Jean- Louis Trin- 
tignant plays a Ford Mustang rally 
driver in love with racing and Anouk 
Abuse, in that order, 

Carroll Shelby's G.T. 350R racers 
were essentially the same as the Corn- 
stock Mustang built six months earli- 
er, except the Shelby 3 were fast backs 
rather than notch backs. 

Shelby's one brilliant idea was to 
remove the rear seat. If a car with 
four seats was a sedan according to 
the SCCA and FIA r then a car with 
two seats had to be a sports car. 
Porsche later took advantage of this 
same rule by putting a back seat into 
the 91 1 , making it a diabolically fast 
sedan. Taking the seat out put the 
G.T. 350 R into SCCA's B Production 
category, where it promptly began 
making a name for itself. 

Shelby’s friend Jerry Titus, then 
editor of Sports Car Graphic, cap- 
tured the Mustang's first U.S. cham- 
pionship, taking the B Production 
title in 1965. Walt Hane won it in 1966 
and Freddie Van Buren won in 1967- 
In those days, the only competition 
came from *62 and earlier Corvettes 
and Lotus Elans, which were no 
match for the Shelby Mustangs. 

There was also a drag-racing ver- 
sion of the G.T, 350ft, which first com- 
peted in August, 1965. The best 
quarter-mile times for any G.T. 350 
was 12.63 seconds, according to Shel- 
by authority Rick Kopec. The real 
Mustang drag cars were factory cars 
that raced in AfFX. These were the 
forerunner b of funny cars. The Mus- 
tangs had fiberglass bodywork, an al- 
tered H2-in. wheelbase, and a fuel- 
injected 427- eu. -in. overhead cam VS. 
Driven by Gas Rond a and others, 
these cars eventually hit 165 mph in 
the quarter-mile. 

In 1966, the SCCA discovered se- 
dan racing. Amateurs raced in 
SCCA's A Sedan class. Professionals 
raced in a new series called the Trans- 
American Sedan Championship, or 
Trans- Am. Shelby built 20 Group 2 
sedans in 1966 — essentially notch- 
back G.T. 350ftg, 

Since all the racing pans were 
available through any Ford dealer, 
there were also dozens of identical 
Mustang Group 2 sedans built by pri- 
vate teams. Mustangs amassed 
enough points to win the first Trans- 
Am championship. 

In 1967, Shelby raced two factory 



cars in the Trans- Am. Though they 
used the restyled Mustang body, me- 
chanically they were derived from the 
previous G.T. 350R& and Group 2 se- 
dans. Shelby’s cars won the champi- 
onship over the Bud Moore Mercury 
Cougars by one position in the last 
race of the season. It was the last 
Trans- Am victory in many years for 
Mustang, as the series was dominated 
by the Penske/Donohue team for the 
next several years. 

At this point, factory support for 
the Trans- Am dried up and Mustang 
racing essentially evaporated. In 
fact, the Ford Motor Co. was all but 
out of racing throughout the decade of 
the 1970b. 

The current Mustang has been ex- 
tremely successful as a race car, in 
the early '80s, Mustang racing was 
placed under the direction of Michael 
Kr sue fuss of Ford's Special Vehicle 
Operations (SVO) department and 
the emphasis was on small turbo- 
charged engines rather than bigVSs. 

These early ’80s Mustangs ran in 
IMSA International Sedan races with 
turbo 2,3-liter engines and without 
much success. However, in 1981, 
Klaus Ludwig's Zaks peed firm built 
an IMSA GT car that was called a 
Mustang but was actually more Ger- 
man Ford Capri, It was built around a 
1.6-liter dohe turbocharged Four rat- 
ed 560 hp. The rest of the 1800-pound 
Kevlar/carbon-fiber package was 
equally exotic. It looked a little bit 
like a Mustang, if you squinted real 
hard. But the Zakspeed Mustang GT 
was actually a pure racer, capable of 
185 mph and, more importantly, win- 
ning races. 

So was the Mustang GTP car Zak- 
speed developed for I MSA in 1983 and 
’84. A purpose-built race car that just 
happened to he called a Mustang, the 
Mustang GTP won its first race, but 
struggled after that, Ludwig was reg- 
ularly the fastest qualifier, but the 
overstressed turbo Four always 
broke before the finish. The Mustang 
GTP does have the distinction of be- 
ing the last competitive front-engined 
GTP race car, though. 

In 1985, Wally Dallenbach Jr. won 
another Trans- Am title for Ford, and 
Scott Pruett added the IMSA GTO ti- 
tle in ’86, repeating in 1988. 

During this period, Showroom 
Stock racing titles had largely eluded 
the Mustang — with two notable ex- 
ceptions. In 1987, Steve Saleen’e 
Mustangs took the SSGT class in the 
Escort Endurance championship. 
And there was the POPULAR Mk- 
CHAN ics win in the 1988 Longest Day 
of Nelson 24-hour race- — one of the 
few overall victories for a Mustang in 
any kind of endurance racing. M 
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HOW TO DRILL A 2-INCH WELL 

AND HAVE 

ALL THE PURE, 

FRESH WATER 
YOU'LL EVER NEED 

You may be astonished to know 
how much water a well this 
size can produce - 300 to 
400 gallons PER HOUR. 

That's a lot of water f Most U.S. 
families use less than 400 gallons 
of water PER DAY. 

A 2" well can provide all the water 
you need 365 days a year for your 
kitchen, your laundry, and your bathrooms, 

PLUS enough water to keep your lawn and 
garden lush and green all summer. 



THIS IS 

THE ACTUAL SIZE 



You can drill a 2" water well nearly anywhere with a low-cost, easy- 
to-use HYDRA-DRILL. It has been tested and proved in all 50 states 
and around the world by drilling more than 100,000 wells up to 200 
feet deep. 



NO WATER BILLS! Water from your own well is practically FREE. It 
costs only a few cents per hour to operate an electric pump, so you 
don't have to worry about the cost... 



NO MATTER HOW MUCH WATER YOU USE1 



Want to know more about how to 
drill your own 2" water well? We'll 
be glad to send you FREE 
INFORMATION without obligation. 

Call or write today. 

Deep Rock, Inc. 

Opelika, Ala. 36801 
Call Toll-Free 

1 -800-DEEPROCK 

( 1 . 000 . 333 - 7762 ) 

(Aih far Operator 7177) 

Also available: A 21-minute atep-by-atep damotwtratioo 
of drilling 2" water wells. Color video tape for *5 ppd. 





7177 Anderson Rood 
Opelika. Alabama 3BB03 DDQ1 



Q Send the FREE INFORMATION 
PACKAGE by First Class Mail 

□I’ve enclosed «s. Please send me 
the color video tape 
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Be a LOCKSMITH 



if you enjoy Iking things, you're a Jj natural 11 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating btisinni of Lock- 
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enabte you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing It, So tan YOU. 

MAIL COUPON to discover how Loc ksmith - 
■ng cun keep the extra money coming m dur- 
ing spare time -Of in yOur own full-time 
business, ideat ter ratlrament— good Job*. fpo, 
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EARN 5250K YEAR 

• Technology Available For 
Most Utaki 

* Ho TschnoJofliCiil Education 
Necessary 

* Musi Hive Business Background 

WE PROVIDE 

• EM Rif 4S ninul Technology 

• Complete ltainiiig 

■ Certified Laboratory 
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MIN. *2SK INVESTMENT 

(714)848 8416 
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Td ord*t j^aun *1 Hu ippciiF Inlmduclmy oi 
Hf B IpluX 13.50 ihyiplPhfl C'Jir enl eur 
npdn< iftflsh el l4QQ-JiS-t12i til nrijii tfow pjymefii 
MQ»D ta ^cojr name and mcUtbix ifi 
AtCuSFr PtKM. CO, IJVC, 
pq ime Decn. c 
Tra,-. MiCh.^tn. 4043 

CftFOt purchMBe umn[j- V«*l w U d 3. 1 BrcMid 
fry P'GYidirg cmt4 FyM. Aj'C H. eicpiriimn dqii 
lelwhvi* i t «d Sipnalurf No C.Ob WiJurj 
ptaM*. MicfllQNn iMBiflwtl idp 4% UMa 111 





ALL FAHflIC 
HECUNIWG 
CAPTAIN'S CHAIRS 

Mw?ufacftrW5 

Suggested 

* 289.95 



BRADD & HALL ASSOCIATES 

BOX I064J3 ARLINGTON. VA Z 2210 - 3 Z 32 
Warehouse UQtiidfilotS 



FAMOUS make: 



BRAND new! 



ALL FABRIC 
SOFA BEDS 

Manutaclum^ 
Suggested fie tint 

S 449.95 



185 



LLS. by iSiJthGfi.qdy «y»wn 
Smnt MtflpfKlurfflp Cdvtvunr 11 
Uwiti w AH Q.O.T. S 

Fo^r^l H.lfrt^i»08a! 

FULL 'FtflT susoefisoh a h^h 
diinsiiy loam construcllon! 
luxurious vnni v Fatrcsi 
CAFt AIN'S Ctulre Kiiire Mir* 
|uBl a lOti^h Of a kiwr Oplrarjl 
iklfla A IFtwiEran Armre^lg &se 
inclixtal Ffi££ r* ny «S«! 
FREE ^al Erw^i .1 S3S ^Ilh' 
ALL FABRIC malehng Seln 
Beds „ii ite idwpst e=ta9aii pnee 
h hwh u &. ■ oni^ Jiftsf 
irra ALL Vinfi It nmaF True*:!: 
CHAIRS 1 5al!» *n LF$abk>i 
CAU. fv fSit£ Fabric ^mnlaB' 

T-8W-445 T330 or l ?03-892-42O8 

-Qradll c*rd mimbiFi tin <mS*f pha»ie! 



U41i«APiGh Rmici 
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115 
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PAY FOR YOUR HOBBY! 



Whh White i new eagle u Metei Dtlectnr 




Onbrard cCntpcier - simphs 
DutSidl. tfltnpleac mside 
Ignores junft like nans imr 
puiifibs Fine corns, rings. 
v^krablR to r fun 
and Antrim 




f PEALEH/pISTRlBUTOR?! DESIGN PATENT PENDING 1 T 



INFflABEO SENSOR CONTROL 



Light, TV . Atarm. AjipliancK. etc. 



Sue 4 i x j w Meunrs anywhere 
Detection EornDrp+^Auamineicui 



upgiie noiiies 12V Monel available. 
VANPOflr INC. 795 Peace Panat, 
&ljing, WA. 9BB30 (Ada SHorshtapinflj 




f«n 




■ DinhalpyfflJ . 

| * add kith** 10 yulii 

1 ch«i md iim 

5 ■ increase sTTenglh 

i « bilk! muKta mas# 

| . tn|ujL4My*l 

| 

J ian* lor FREE mini 
I tMfirPo Braaae " c^p uaa 

1 T ll2’^ L3!i4 * 11 ’“ 0 ' 3 * T,J95SS 
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FAMOUS NATIONALLY ADVERTISED 




These are (he same lame vs 30 pc. Magnetic Screwdriver 
Sets Itrat have been nationally advertised m leading 
magazines and newspapers across the country - the same 
type of sets that have been sold by others at double (he 
price. But during this gigantic nationwide publicity campaign, 
U S Buyers Network is giving them away for the 
unbelievable price of just $9,95 only to those who res- 
pond before Midnight. September 2D, 1989, 

Just imagine having the perfect size screwdriver right ai 
your fingertips whenever and: where ever you need it! No 
more tumbling, searching lor just the right size. With this 
complete 30 piece Steelcraftru set with 26 asserted 
heads, you'll always have the right screwdriver making 
every job get done more quickly and more efficiently. What's 
more, the magnetic handle and extension driver automatical- 
ly magnetizes each head so you won’t have to worry about 
dropped or lost screws again! 

Every Steelcraftiv30 Piece 
Magnetic Screwdriver Set 



EXTRA BONUS! 



AH [how *ho nespond before Sepl 
15 may receive 1M$ heavy duty ear 
rylng case ard organizer wMh slats 
lor each piece For juil SI -GO 

ACV. ?NC fSflS. Altai* U0 io « aviy* tor UrJ£im§-rTP 




is covered by the company's standard one year money 
back satisfaction guarantee. There Is a limit of 
two (2) sets per address at this price, but re- 
quests made early enough, (before Sept. 15). 



may request up te Nee. 
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^Respond before Sepl. 20 for ihis amazing offer, | 


■ 
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ITEM 


PRICE 


QTY 


TOTAL 






30 Pc 

Screwdriver Set 


fc 9.9i 


i 








BONUS! OrganlzerfCas* 
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ONE YEAR 


VA res. add sales ta* 








MONEY-BACK 


a tW $3 Stopping per sal 








GUMWEB 


TOTAL 
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MAIL U.a Buy OF* N# iwork, Oepl. CM224G i 

TO: On# Amvrlnn Wrnf m flwiok*, VA 
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Be Your Own 1 


Boss and 


Make 



$18.00 

to 

$30.00 

AN HOUR! 




Your FREE Lileiime Secumy Fact Kil tells you how to 
make 519 DO to 530 00 an hour m your own Fgley- 
Bds«aw Full- Service Saw and tool Sharpening Busi- 
ness Your FREE Fad Kil explains how you can 

— be your awn BOSS! 

— work full lime or pah lime, right ai home. 

— tfn work you «njoy and lake pride in. 

■ — operate a CASH business where 90c d every 
dollar you lake in is cleat CASH profii. 

Ajid it rs 50 easy to learn. Foley- Beisaw gives 
you all Jhe iacts and instructions No experience or 
special training is necessary. Foley- Be Isaw fells you 
Everything you need Id know 1o hi! successltil 

And there'* p^ty of business available m you r iraa 
You will ik able lo sharpen ati types u\ saws, garden 
and shop tools lor home, faim and industry 
You will he able Eu se| your own hours and not have 
[g worry about layoffs and strikes. And them are no 
franchise fees Ahy age person can succeed 

Hut you've pol to get Hie FACTS be lore yon tan 
get stances So whle NlW lur your FREE Lileiime 
Security Fact Kil Its yours lo koap wiih NO 
OBLIGATION 



. . . send NOW for your FREE 
Lifetime Security Fact Kit! 



Mmm, 



FREE 

LIFETIME 
SECURITY 
FACT KIT 



pQlBy-eifl saw Cq 
OT lvult»bll Hd 

mi 



Njhui Oily «□ til 2 

YES, I want Eo know more* 

Please rush my FREE Lifetime Security Fad 
Kit 




Nimi 
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CARS 



CARPETS TRUCKS 

CUSTOM MOLDED $6935 




Poriijlar £*■ ■. Teunka ^4 v*nt from 1 *iB Txcn 




WM ■ tdfry CQnvVrltbta To-p-1 , HtiiiQilnfl-i’l Aiid 
*=lvurphO’likEiry Kil a. 



HPW TOORPEH 

niH In. 

n T*i Q|j*ib1ev IK* Nctclll Ti-BI NurdiHi In 

BMV 44 

11 £ll-rH I he niiiHih I?n«riBtH «EFT^i!«ti 

KanewTrtnfl IN- Mnh* Unw Pita- tndCalu oi 
vi'utl LI UP «¥¥□ rm iPVChrt 



Cei# for catalog 201 4 a 5 01 98 

WE SHIP ANYWHERE] 

TEST MJHBER HM TOSS 

CALL NOW ■ 7 DAYS 24 HRS 

1800 - 348-3279 



Now Anyone Can 





inlkrt 

Dabrmlp 

OppdrttanlEhfe 



■ K 3 -LioBE. ttl-.fulrtd 

■ O™ 5,000 Pn ■read 

jfandaun Fixing 
* 5p,ckM Ulrty Kt-l-tiek 
*• FtlMD L Jiidj fc*, fir .ari-JW 

■ ShuTd Bb Amphi^kBijfl 

■ Sufliing Eu it l 
Qt Mac Hun!!! 



r.:,TuJjr h1^|9. T lEII 

• “If P-PU tH Lk pwir 

■ b iwl - r— , , ;w <h fV| BiliT 



» 

Piricmfl™ Pturtred Panchutes 

MW' i^nm 'rm l ttkj* hktuJ lircnil u u!t icd 
tjnrpit fly! VW-nr^id rn=Dy fim. Sauifia 

Heltv QnSfT U® CucniLE^ ¥lOeft WILii Cja-nj-Efe: □: l,ri-j:.. ri 

uj Uic ulcd. ifni unifv umil ever cnucivEd by ran tiv 
%rt, l feeler lnfinmUim Pick wt IS. AdCi 530. U.S. 1-yBdi. 

Add 3'J- f i i i ii ’ itii. u- leg J-Vrcigp, OtkHe aid crJciv nil. | -rtOD- 
HS-1M L Eai. 21 <Jt Jiiiij* J Jujt | tifamaljm ulJ: 1-50^ 
iMairStte i^a rem 

Or lend check or mane y m ifa ti:. 

PBrno-Ln 71 *, Inc.! Dcpl mm 

W W?36 




ROLEX 

President “Look-A-luke' 



An EiMt Rephenl Gold-iDfle Day Dai*. 
Hidden Ctasi* & mylar ft ri Dijnmc j >d5. 
Slala-ol-khfl-AiT CuArtr Mo^menr EiaU 

ry tonruiwiwuh ih« sbk Qom r^iia 

Ladi*s nr nY*n\ Only *3595 | add J4.00 
po^l/hnidlg/rns^. In CA. ado S2 j50 i^i) 
COD-OK Cflil 14ia-9BZ4931 m 58nd 
chmrk, to TELAMAR, ifl05-i Vensufd 
Blvd . Suite 2 a«-A. ErM-ano, CA 5 H 31 -B 
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PACIFIC CABLE CO., INC 
pm 1 m 



* ’te * * ’rPITESENTrNQ * ^ * * -h 



TV 

EQUIPMENT 

* *r ^ « STADmftfG tffff 

J ERF? OLD HAMLIN, OAK 

AVO rJfHEft rAlAHrt WWUFAC'UflFfft 

* H»fl3 

* . H*TE 1 T ift^Ji 1x1:1 1 vie «f.rt '. '•■i.i % 

* i flHW*liWP^ nrrh , . , Miri>-k Jtn-Mifc. I in 



S 0 V€ Time! Save Money! Mill Supply 
Sells Over 1,000 Dlllerenl Top Quality 

STEEL REPLACE* 
MENT PANELS 

Tq Rppan ftjJL or Co hi sign Dgnme on Many An»fig#n 
Ctrl. Pi± L®i Trutfcs and VJfS and Mo^l Impofls 





V v l^J M^ingly qiAChi^dfl^tD -laarl 

tSSCY SJici walwm «^ kanta loupe, iw^l^in 
\ WJISF, *K A Eflap Eg cVW., Ihm Bmplf 

Humy loci ft only S*.a& |CA rea add 
JMR hI ** iaj ^ P' L: SI 35 Shfrg hung. Mm 
Utw rrtrwni T nm . ctlBCN v mhr wiBi rflurn address 
M£**fc*Nimu to he L qn_ E 2 £ Bfcf 38346 5 ar- 

MELON'EZE c* 1 1 1 MS Money Btck 

guanemt Aibw4iieeH ddlr^ry 
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POPULAR MECHANICS * AUGUST 1 9S9 






“My earnings last year put me 
& my family ina new home!” 



'Here 1 was, 32 years old, with a wife and 
new baby son, When business slowed down 
I was one of the first laid off . 'It's no good 
being at someone elsos mercy aH the time, 

I said to myself, and t) was then I decided 10 
look into & business of my own. Lucky for 
me I saw a Pace ad and answered It. It was 
Hit smartesl thing I ever did. 

Now I’m Financially Secure! 

“1 was dead broke when I received the Pace 
business opportunity Information kit and l 
figured I really tiad nothing to lose by giving 
Pace a chance. Now my Pace earnings have 
given me financial security for the first lime 
in my Ilf#. 

‘Believe me. \ never sold anything 
before in nty Ilf#. My first Pace order was 
a small school job. Mosi of my orders are 
small to medium size. One was So a local 
church to repair a leaky roof. Pace loaned 
them Seamless Spray equipment Free, to 
spray it on (that's the way Pace works]. 
Some of the church's members vclunleored 
to do the application. And they handled It 
with no problems at all. 

'And the same week a building 
management firm ordered Pace’s Wet- Jet 
anti used it to re-do the roof of a shopping 
center. Those two orders alone earned me 
comm I ssidda of about £2.500. And just 
this week Pace sent mo a paycheck 
totaling £2,900] 

Prospects are Everywhere! 

"Et a jusl a constant flow of business. 

'Mostly people calling rrm A couple of Jobs a 
month is all It takes. You'd be surprised how 
many of my customers are well-known 
naiionai companies, 

H ln addition to commissions, I earn 
bonuses. Even my wife just got a bonus 
check from Pace because I had a couple of 



good months. And Pace sends my son a gift 
on his birthday. I tell you, they're I ike family. 
They encouraged me when I was starting oul B 
and they encourage me now. If I ever have a 
question about Pace products, I Just call 
them up and gat the answer right away. You 
couldn't ask for a nicer company to deal with. 

Opportunity of a Lifetime! 

"As you can tell I really enjoy what I'm 
doing. I don't consider myself a salesman- 
I'm a problem -solver People with g problem 
-like a leaky roof- ore glad to see me, be- 
couse l can solve their problem and save 
them big money doing It. 

"What I tike to loll people -and I 
mean Ihls from the boltom of my heart-H 
that the only way you can fall with Pace . . - Is 
not 10 try it! If somebody is looking for the 
opportunity of a lifetime, they can't go 
wrong with Pace." 

The Pace Story. 

It costs a fortune for schools, hospitals, 
plants and other commercial buildings to 
have roof contractors repair or re-do their 
roofs. Pace saves them a fortune, by- 
passing the contractor. The building owner 
applies Pace Roof Renewal Sealant right 
over tils old roof. His savings are so great, 
the proven results so superior, that there is 
little. W any, sales resistance. 

Pace even ships the Seamless Spray 
equipment on Free Loan. 

His own men do the work or you can 
handle the application yourself, adding Thai 
income to your Pace commissions. 

No Risk-Easy to Get Started! 

You don I have to invest a penny to get Into 
this business! Or have any special back- 



ground or experience. Of course people who 
have selling, construction, or application 
experience can make good use of It. but It 
really isn't necessary. 

Pace is a proven winner. That's why Jt 
Is used by such well-known firms as Jeep, 
Samsonite, Wise Foods and hundreds 
more. 

Be Your Own Boss! 

You'll really Ilk# being your own boss. You 
can set your own hours, lake lime off when- 
ever you choose. No more taking orders 
from somebody else, 

M'S easy to start earning extra Income 
In your spore time- With Pace you set your 
own pace. 

Mail Coupon Today! 

You too can earn big money. Starting out in 
your spare time, enjoying the freedom and 
Independence of your own business. Let us 
mail you the facts free. There's no obliga- 
tion. No salesman will call. 

I « ■ M A IL TODAY* MO OB UG ATION * 
Pace Products, Depl. P« B89 | 

1 Quality Plaza. 1 12th & College Slvd. I 

I P.0. Box 10925 HI 

| Overland Park. KS 66210 t 

;;; WITHOUT OBLIGATION send tree jj| 
| inform alien that tells how I can have my | 
I own Pace business. 

| No talesman will call, f 

I ass J 

I itWIB i 






Introducing 

The 

New 



the ultimate solution to 
rotary trimmer line problems 
No more trouble with trimmer 
line — never buy line again! 

Easy to install on your 
gas trimmer. 

Cuts through tough weeds, 
briars and grass. 

Keeps your rotary trimmer 
in business. 

TO OflDER CALL TODAY 

1-800-262-5122 

(Call tor dealership inquiry) 




ONLY 




$2195 



fcWEED 

WIZARD 



[ } VISA ( )WG# _ 

( j Chech enclosed for $21.96 plus $3 00 postage and handling. 

Yqur Trimmer Make . , Model i_ 

Mama _ PhDneJ 

Street . 

City 



Exp. Dfttd_ 



Slate . 



. Zip . 



Send to: WEED WIZARD, INC., P.Q. Box 275. Oahlonega, Georgia 30533 



| MAIL THIS COUPON FOR FREE FACTS' — -S 

1 TRAIN AT HOME 
FOR A BETTER CAREER j 

22 ways ICS can help you improve your liTej 

HuftJTi frrt ffcls iTO OMr bicc^rc on Turn I Iram it -Namt to- Ihr: f 
G*r«r I hivf rfp&ftn s urc^srjHJ I Iff' i^sdii ns 4M$ilDn Jfffl no ufcs- | 
rriin win rtii rm cmtCH HE HUE WUP. 

IBS! InMfBffthnil CarrHippfidinEH School, Oflf t- PB5H | 

L™ So™* Pmhvmiu i «$1 5 \ 
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T : AconAtfOfl 
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MflKF MQhifV 



Swtn Inter niMon.il 

CCXt AND ITHTIOUS MfTMfcMffTCHAMfS 1 

Will buy your verjp . 

Sf&sW 

CiUnw-ini td Esuie or 
d jo 1 aped jewelry 
□DtntArCerd 

PPtitiriurii 

WMr 

CPjlljdsurn. pit. 




a fiffii*iHl trade nime 



iiyli-'al PriCi", FVnd 



WE Will SEND YOU WAthmiJ M Li FUNK 
ML TRANSACTIONS ttfUCltV COWDENTIAL 

FurHuier bfrnmH ipiwr af goodi r proved 
All m«*ls Tfl- lM nwhfd ekjnvn *r*i 

scrip. Rtto'd oi Dtjf4KikM io be endued. 

hmrri hv UexA Icilen- A todudr hv j-our pend, t™ 1 



Jin Uii) 



to 



5.I.C. & P.M.M Lid. F'M 
4J1 Cemer Sirwr 
lewtuoA, m™ Tart 
140K U.5.A. 



OnWdil 

li e 



i.Cu & f.M.M Lid. 

Jpl ^HVd AVfL W 

Willowdllr, OhlitlQ 
MUN thM Cirirfi 



CABLE TV. CONVERTERS 

WHY PAY A HIGH MONTHLY FEE? 




All Jer-rold, Oak, Hamlin, Zenith, SDenhlrc 
Atlanta, M agnavo* and all special ized cable 
equipment available to i shipment within 
hours. For rest service MC f VISA or C-Q.P. 
telephone orders accepted IMTC) M&-30M 
60 Day Guarantee ^Quantity Chgicountal S AM. 
10 S P M C S T CLOSED WEEKENDS. Send 
sell- add re 5 ted stamped envelop# (60c pC£t- 
age) tor catalog. 
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Hemmings 
Motor News 

VWirW* Orgeat fcJUuEtet- 
HurKrfpUoe 

Ever each month 

filled 4Lth tf MUttrTiiS OT 
for >ct^car3. parr*., 
SHErvic^s., ;uttpjte ^ rtiera 
Jj&ec w i'.vyrY? l arr 

MlNt GIANT ISSUE 



I.VjnPC’''^ SdJi*y 



SH95 



I #21 .n i 



Send to: 

Hcmmings 
Motor hJws 

BoalM 1 , Dept. ?B1S, Bemikigtiori, Vermmi#&52&l 
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Wood's 
Largest 
Mfinyfaclorer 
Of Rentable 
Sawmills 




SAWMILL 

Four Models To Choose From 





-0219 



In Indiana calf: |'317| 2?1-1^?, 
■a4-page catalog Or use 
yOur WaslerCard or VISA 
10 order cnjr SQ-mmule 
demonstration vndeo-$s0 00 
Pmducta. Inc. * De^x. CMS 
E1SDW. iQlh 5E Irvdinrjpgli^ FM44S14-S430 
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KITS 

FOLDING 
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FOLBOT 

RE£ COLOR CATALOG 

1-800-533-5099 

31 WTTlp 

NKni.knc PACICWrtMWCI 

pq tor TCB77. D«pi wj phces - VnSM^TiQN 

QHirl6SW.SC 29115 QUAHAimiD 



TELEPHONE LISTENING DEVICE 



HMov i ■■■'■*■' ■ «" wr 

11 LM-HIH tt 0& 
pfcii Khffkvw tow i^+1 nA9- 
mihri vnwi pui il AkPOI MW 

T-Mt 1> [ 1 1 1 L 'UV H iKuv ni i* sfiwi 



$19.95 
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Were looking for men and women who want to start earning an extra $1,000 -$2,000 
a month in their spare time. 



HERE’S A WAY YOU CAN 
BE YOUR OWN BOSS AND MAKE 
$55.00/ hr. RIGHT FROM THE START... 




Dtane and John Goodman of Montana enjoy the special rewards of working 
together in their wn chimney sweeping business. “1 don't know of o*her 
husjpicss Luilh such law overhead, fabulous money 1 and great hours — Thanh you 
August West!* said thane. 



[f you want to make big money part- 
time or full-time in a very serious 
busificts. then read on- We're 
looking for qualified men and 
women who want to earn upwards 
of $55-00 an hour and don't mind 
getting their hands dirty. 

START MAKING MONEY IN 30 DAYS 

Well help you every step of ihe way and 
show you haw to- be your awn boss in leis 
than 30 days. 

It'S j proven System Ehil required iome hard 
work and dedication on your part It also 
requires atari -up capital oi about $2,000 

tf you've got a few -hours a week to invest 
m your financial future. chimney sweeping re 
for you. 

MILLIONS OF DIRTY CHIMNEYS NEED 
TO BE CLEANED 

Chimneys need lo be cleaned and maintained 
on a regulaT basis fa prevent ihe dangerous 
build up and combustion oF creosote. Ewen the 
stnaUeSI accumulation of soot can be a threat 
to home safety* and iheie are millions of dirty 
chimneys out ibere pusi waiting for disaster 
to occur. 

TIME BOMB IN YOUR CHIMNEY 

A quarter inch of soot contains a highly 
flammable substance called creosote. U a spark 
from your fireplace or woodstove ignites ihc 
creqsale in your chimney— walch out! The 
draft gets stronger and stronger, and before 
you know it, the entire inside of ihe chimney 
catches on fire... and ihts excessive heat of 
the chimney can ignite the wood framing of 
your house. 



There’s really only one way lo prevent Ihese 
djsasters ham happening, and that's to cfean 
a chimney before ii catches, fire. This is where 
you enter the picture... as a professional 
chimney sweep with the August Wes! System. 

The Mother Earth News calls it., "The Height 
of Technology. 11 and we must admit there’s 
nothing dw like the August Wesi System — 
the professional's choice! 

The hear! ol the August West System is the 
famous SocflSweeper®, a high-powered, htgh- 
Viilumje du£l called ion unit which Utili2e& Stale 
of - the an fitter technology. Thii revolut ionary 
SootSweeper* allows you to efficiently clean 
a chimney m record time and g uarantee 
cleanliness Lo y our customer* . 

PART-TIME BUSINESS YIELDS 
FULL-TIME EARNINGS 

At $55.00 per chimney cleaning, usually done 
m under an hour, your totals for the day would 

Sank something like this; 

3 chimneys * 155 ea, - $165 Monday 
3 chimneys * 155 ea. - $165 Tuesday 
3 chimneys K $55 ea. = $165 Wednesday 
10 chimneys * $55 ea = $550SaT,/Suiv 



NOW HEAR TT FROM THE SWEEPS 

When Chimney sweep Tom Anderson af 
Irma, South Carolina isn’t out brushing Hues, 
chances are you'll find him behind a news desk 
brushing upon ihe weather forecast he 1 * about 
to deliver on WJS-TV in Columbia. Soulh 
Carolina, “In my first year as a streep, / 
earned ja*t flue hundred dollars less /ban 
my yearly radio income. . . the second year 
saw o 55 % inc reuse in income ooer f h# fir sf 
year, 1 * Not bad tor a part-timerf 

Dtutte and John Goodman of Montana 
who said: "Earn I LOW a week, right??? 
RIGHT!! ! From day one me saw sweeping 
with the August West System as a fast way 
ro reach our goal to buiid a house in the 
mountains. Our hard work has paid off, 
and the house is now completed *H ol bad 
For a former insurance agent and nurse who 
traded their ties and lilies for top hat and tails. 

12 YEARS OF DEPENDABLE SERVICE 

Many years and a tremendous amounl of 
devotion have gone mlo ihe development of 
the Augusl West System. We are a strong, 
national company with thousands of dedicated 
sweeps in our network! You can join us and 
count on us to help you build a business you 
can be proud of We lake pride in the proven 
quality of our equipment arid service to you, 

NO STRINGS ATTACHED 

We're nol wiling you a franchise* and we 
don't take a percentage of your earnings, 

August West does provide you with what you 
need to start making money immediately. That 
includes equipment, l raining, newsletters,, 
workshops, advertising and promotion ideas, 
and even a top hat. MasterCard and VISA are 
accepl*4 sa you can pay m small monthly 
installments kf you wish 

ft really is possible to write yaur awn ticket 
to success and happiness as a chimney sweep 
using the revolutionary August West System. 
It's a great way of life, p ari time or lull, time . 

FREE INFORMATION KtT TELLS MORE 

Call or write today to find out more about 
the growing field of chimney sweeping, Yu till 
receive information Ihal will convince you that 
it will be the best |2,0D0 inveslment you'll ever 
make. 



Weekly Total = 11045 



Call TOLL-FREE 1*800-225-4016 Ask lor Extension 717 

(In Mass.: 5GS -753-5544 1 Yra, pleaM rush me youf FREE Informal wn Kif. 

dr write: 

August West 
System*. IriC. 

38 Austin St. 

Box 653. Dcpi 
| Worcester. MA 01601 



Address 


fTihy 




Zip 


Phone 




Cwnghr * tw Anyiii HVu SyUwma. im- 




NEW QUICKSTART PRIMER 

ENDS MOST MOWER 
STARTING PROBLEMS IN MINUTES! 



Svw QtiUksorl ptimrr is 
u frvulummun primer 
sultm l hat make* rtlowrr 
[iigim-i ^ I Lb 1 1 Li si . . x ho! m 
mhl! OunLmjm work mi 
any Ktiggsfc ftirjiuin <U* 
ur I ImiMjmwTr engine rn- 
l t pi Ouumium ami Ma\L 



Installs in mi [iiilcs, t.uar- 
julriiF agairiM arl> la oils 
(4 jirknuins[ii|i u r m . im rials 
if nr tmr scar. IF Cjuiiksi^n 
Primer doesn't make your 
engine Mart Easier, rrfrii ri IF 
fttr i nn juorret hmk! 

MADE IN USA 



fo order wilti Visa or Mastercard 
Cali Toll-Free 



*Y.YO 



HL l J?XI 
Pa stops arcr 



□ VISA □ MASTERCARD 

1 ( 1 1 1" 1 T ITT 'Mill 

Accc uni Number Empire* 

□ CHECK ENCLOSED (9.95 Pius SZQO Postage and Handling ) 



MO. VI? 



WELCOME. 
CALL TOLL FREE 
NUMBER 



* NAWF 

* ADOWSS 

t CIIV _ 5 TATF 

■ JFCOW frONF 

[MallJoAJA RESEARCH * P.D. Baxj2435* Evansville, Indiana 47714 



LIMITED OFFER 
Useful 
■workshop 
GUT FREE 
wilh each 
order! 



J 





MOLDS 



CONCRETE MACHINERY CO„ INC. 



| P.Q. Box A9$, HicKory. MC 26603 



BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 



max sat - 

Amphibious 
2 and 4 
passenger 
mn drt** 



G!J '(.fin 

Call Toll-Free 1-&CHT255-2511 

NY and Alaska 716.855-222* Cefet 
Canada Tofl- Fice 1 -800-3 JB-OOI2 

Recreatives Industries, Inc 

6D Depot Street. Bulfalo, NY 14206 



for making Ornamental 
Concrete llama 

Book tboul Alyrntnym 
lflCJyl 3 rf*S Cwsr 425 04 Mgns. 
f^lws -Rftd produetHpn firJdff 
aecretE From tha world's 
largesi mala many Insurer , 



Use 

Zip Codes 

When Answering 
Ads 



Build something exciting. . . 




Pegasus A 7-fl. diameter hovE^reraf l . 
which floats in inches off (he ground 
built fmm plywood and is powered by a 
3 5 hp engine llicil runs nearly -1 Fun ini on 
a gallon of gas Finns came romplele with 
drawings anti a 32-page pliuKi-illustnilml 
instruction bunk Eel. Groat for weekend 
sports and leisure. fPL-IBDFl— %\ I £51 




TW- Flyer You grab the joystick, hvist the tlimtlle grip and suddenly you're fiying 
m speeds ovwr 75 mph on land or water Thatfc FMfc latest higMeohliovercrafL 
p nopal led Fly a E5-hp snow mobile engine tbal powers a faur-hladed fan Lift comes 
from a 10-hp mower engine that carries you, and two passengers over obstacles and 
up hiJLs Plans Include sii blueprint -size shirts and a BD-pagc instruction booklet 
wiih drawings, photos and building Lips. (PL’ IMS— 519.95) 



Scuba Tnw SeL l 'sing a single 
liny fishing motor, this scuba tuw 
glides you along al a leisurely 3 
miles per hour Use it with or 
without scuba goar; i i 'll work on 
l he water's surface or bebw 
Flans include full-size culling 
pa Horn and an illustrated instruc- 
tion manual 1747-$10 35) 




m ORDER; 

Send your name and address with 
cFiedc or money order to: fYipular 
Mechanic, Box 1014, Dept. 9HB. 
Had io City Sta Man , New York. NY 
mm 

rb|iular MiirtinjiJra hp .. jmMi, .jl UimrA 
hlci^-i^.1 Mr; .i ill L'fetlUfl file (leant CurpaniiJDn. 
IfMft ll i- Hriifri L^pWnllioii 

All riiililt mETvnl. 
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POPULAR MECHANICS* AUGUST I TO? 







CLASSIFIED 

ADVERTISEMENTS 



Soptlta Grorwwica, Sdlwi Manager Doimhy GlassHiurt Swric* Mutiogciir 

RaLt?: f?.g^ per word payable in advance each insertion. Minimum insertion ten wards. 

Bold face capitalized wPrtle — $1,00 per word arfdjnafijil fFkrtt wentl sei fen Bold i’aen At rad 
extra charge, Zip CocSo Fm.l C mured Brntilmm In Ad BoW-Facs l4flrars^5G,GG. 

The nesct available issue Eg place an advertisement, in America's No. 1 Classified Section is OCTOBER. Hie closing is AUGUST 4ih. 
Send remjltanoe payahlu and under lu Popular Mechanic* Classified Department. 224 West 5 7th St reel, New Vdrt, Mew York ItiClti. 
Ptese indicate Heeding under which id >s to As a cotwar^f seme* and. in cwperaoon with ow mail-order advertisers 

who use port office bq-x addresses far their convenience in handling your order. Popular Mechanics 
maintains a register of such mailorder advertisers containing their outnpleta names and street, addresses. 

Advert isers using- P,0 Box mutther must furnish coffl|5lws name sund street address for our Hoards. 

Td ovoid delay in the publ katmn of year ad, please send samples and descriptive materials with your request 
if yOLLT ad does net state clearly what is being Offered . 



PLEASE NOTE: ^VE HAVE 142 CLASSIflCATlONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AMD REQUEST OUR ORDER FORM- 



PUBLISHER I MART 
BOOKS ft PUBLICATIONS 



PUBLISH VCiUr BOOK! JOih Cur SvCCenM All 

Siil^Bcis. InwIlK Ptftficity, Mtva Hieing. heairiltiji rooks 
Send tor facl-faied booklet and ln#t repeal 

CarlG&n Pres*. Cto^i PMH, 11 3? Su*h, hto* York, 

1W01 



GET RICH IN MAIL ORDER E^rf weto Frw 

Morimtiun S&J Sates. P.O. Bo* ?3S. Drpr G. CntW^i, Va 
2BW3 



AVOID BILL CGLLECTGBS 1, BoohSet. S#nd K t?s fe> 
nw—Vwjr tinsdK repgrf guidt RMS, 11&26 S^uhftd^r. 

ca mso 



HOW Id program yourself tar a u eras* wntf SS.ttf to* 
toport Id: Fischa* PiANishing. lE&i&E M*r&h*m (Dept.. Ml. 
Houston. T^aa 



TURN SPME TIME INTO SPARE CA$H?I PrCrvW tlOflW 
i^ssAiSaftfth ^ve&lbdr! F'Cc totomufton KfiK Publishing. 
Deqr M Pouto Box T M. heo&ho. MO 64850 



MONEY MAKING B«*i Catalog *UM EfeCOu). 
Oregon Am Trenton. WJ Q®610 



GET pubSahed 1 04M Literary Agency. PC8 4*218, 
Phpwn. AZ MOM. Ptow* iraM* BASE. 



"SHARPENERS REPOPU" w^hlv Ne*alolter. Va-uable 
Tjpfl— &ktfo&s — Guy'Sell UaeS EquipmervL Brochure 

SKog Comoany, CW PMe P.O. J2S4&. MwwflpoHa MN 

55422 



BOOKLET, ' Wcrtticg Yadr Wey Through -Coit&^e, Oe- 
Br^ra^ <rriorie> m9h : ng. campus jcibs Encaipflnt gift 50 'M> 
km trttckjnajcin. PO &B-4 365, Hs^npliori, ^rgini^ S34^9. 



''SURVIVE SAFE.LV ANYWHERE" 2fD jI ft* KiCdt 
ccncrw p jti tt’ed on suiviva Ihuuiar^E. 

cT detail, ift^.wjBed si^llera wcaporrs. navigaiion i i«4. 
aMi- metJldne. ?t ^chj -dwh only om tha a n pptf 
Mail. Celta Press. PC® 315ME. Et Dpj«Jd. AR 0731. F^r a 
t2ft pw ratilog ffwffK FREE vv Crripr 



STRONG INEXPEN5WE CLEANSERS- For VWlIck » 
Wrorknhnp^ NOvUhCldl, Mre BOOK ■ F-crWiull^. 
lifiufflrsfeo^! FREE SCFniBCLOTMl Send SiD.fid Todir I 
Wingate. Box 2CTCS-Fm Tampi FL 3361# 



Tap S0VFH rrotl Hcmu. 0 yfr .n™^ GUAflAI* 

TEED. Fr^ DiMailn WilUA J\XHrthirtg, 46K North 
Clarandon A^enufi. Surtn MJi-B. Oi^ago. H BQ&ao 



-ticw to START a t>u$in«U withtMl Htv morwy' ‘ J9.95. F 
$ L mctfaiaic, DefS!. 1. 5112 N. MBcarflivr. CftlahoreiaOlty, 
OK 731=22 



GET RICH ^ MAIL ORDCR. Well Krtuwn A*i|h0r TtH6 AH. 
P&gm vlus [ruled g^nd S2H30 T^dey- J ^rtt^rpriMS, 
Cffvj. PM4, PQ. B^k 213 Mnr^^kf WiLn W4D 



DARE: To Tlwnh— Gurtey NewsNiew Spfldil Imws Tlie 
FWty COO 556. EsMro, FL MM 



HUNMADE Shlh ot she Eanh efi da fij-i c Pangea ^eatr-er 
and Sow«l; Polillca. technical %pod (14.95. Lstw 
OMdlons. PO. 16SML. ColDr?Kfe Spnnge. Ccsiorada 
W7K6 



TOOT FREE GIFTS GuwflntBftd. For dfi^afsls. 8m t 3M2, 
San DiegoLCA»£i3B 



PRACTICAL CAREER AND JOB SEARCH BOOKS. Ain, 
self wnptoymort, sneaumea, college degrees FREE 6R& 
CHUR0. fechlws. p,0 &kk *107, Terra™. CA 9G&B 



FAST EWE'S WAY TO RICHEST F^pnyl $5 At^Mlrt. 

Bum 1241, HOuahM, Tcnob T72S1 



LOVE. DATING AND SEX: Whpt T*m Want tv Know 208 
PW S5-95 pWip^Hi Miilhoi Qh , ib Bogkj, -K>PM Pig«r 
Fid. VAJdoau. Georgia 3140^ 




WORLDWIDE ENGLISH NEWSPAPERS MAGAZINES. 

SarnpLgr iS2*9 ffffiE Bfochur® Muthnewspapert. Em 
0L&& Jhsrta P^sl. CMino^ii 32535 



CATALOGS 



PORTER'S FREE PROTO-VIDEO CATALOG. Bmi ih tlw 
Industry 4.HK- C-ranil names. Uhl^Ufl ahd uMtftefll items, 
daouuht prases, and Fast aerYsce. Free copy ^le - Farters 
Carmai Store Bdk Cfcjd. PM. Ceds^ Fella. IA 5061 3 or 

phynip: WffiWt. 



ma CATALOG Of usjjtui gins 8 a. Marker Gilts. 3fl Ns^s 
Lent, El.-M S3f, Pino. GO ^*70 



0UV KNIVES; CUTLERY ITEMS at WhoNgaie. Saye uple 

SI?%.Hi^eSiri4ClH?rt. SA4N^rt*PGyAr^ppd. F m SflrvIgO. 
FREE Catalog Shttky Mountala IDiHe Works. PO B&k 
4M7S0. Sevlehrille. TN 37B4* 



BOOMERANGS .... INCREDIBLE RfrlurPa. Hlgh-T«fl 
OK.gnt World's Beal FREE CatB'oq bODmeRanghan. 
1#0^e N i-fl. Me*™ LA 7120M22? 



vlOECSk For P»e Jirsi time ever, of ssjec^al 

pn6 hrikw tp vufr& lApei hqndnsci^ pf 1^4*5 fcwlfw 
proci. 52 35 dibtojfli Loupafi tatrllog flE 00 :ir'icluaRs 
fKJKTugct J-H prix/L-ctidliH. H305 Weatniria^fc 1 fOuMta.n 
HIM, A2 B526d 



FLAGS1 FLAGS: FLAGS A FLAGPOLES! ftu CaHilp^! 
LTBEFtTY FLAG, P.O. &M AZ^RVI. Fbeedaburg, Wl 530S9. 1- 
KM-27A-7lMi. 



□IST1NCTTVE GIFTS BY MAIL, FREE G*1^ *JI>W 
ASKCMbn 21 m 04044 wk Cr. Hd. 5^d6 51* ShflriiMn, 
□rngo-n 3737# 



DISCOUNT TOOL CATALOG SLOQ refundable- vMItH pu* 
ehaae. Kpxn^n fci^fartlriei. Do* 396. PIStSMMy. N,J. D365* 



CARPETING WV SYSTEM OF INSTALLATION AND fi* 
PAIR 56 K. Oalafy floods. 2 Old Manor R^ud. Export N Y 
11941 



POPULAR IBCHAMCS "PLANS ANO IDEAS" CATALOG 

“H^nS^ieda of ld*B& cn wprH^«p prniWTtS. plff'vs *or s^sup 
ldolA hdyi4S. SurrtHurc. ttwk — JuSt about 

evervlhiog 1 Send tUDD t&: POPULAR MECHANICS, P.O. 
BOX 1914, RADIO CTTY STAl, NEW YORK, H.T-, 1-&1B1. 



AUTOMOBtB 



SLICK 50 FOR LESS, S31-BEAT ANYONE. ENERGY F&* 
LEASE. AUSOIL 1-40O537 7W2 [CA (4045^31^ RAJ= 
Sp«i*ttate HO* ™. &fln -low. CA S§1&0 



CORVETTES @ C*r». FlH ^rbt. Cdm*1 and Shrn^ 

ju'il ?□[ Curwlies' Zaiai l selfrcliAr cl can arid fju."l5. Win a 
1934 Cc=iwba A'lKpjbt 25-27, CwMie pa Filrgnoundfl. The 
Flea JAarhateera, 1*30^ &ryn Ron d, Gadi^tc. PA t7B13 

Phorw: LT17> 34>7« 



GOVERNMENT SEIZED Venieto hem SW Fwdfi Mflr 
cede*. Corvettes- Ciievys. Surplus. Otjyers Guide (i) 605- 
m7^m Ext S-2UG54 



SAVE! i^iwmnHint f.a'.’-, par aatpnnaes' 351-pige HflfiKHl 
55. MansKn s. A104A, "M55 S- Rnrk Wii^rta, K 5 6?^? 



IS IT hje yoL sar t-jy ;eec-E. lor undei $200 iti &jgh lm 
U.S Gttvemmehl? Gel the fada- lodiayF Call 1-312-742-1142 

Ext 7i33 



VAPOR C*d&u*@t&r Tnpies MPG Free Jnr^vTnaJtoh. H4A, 
R2 PV, Fowling Gf^. MO 63334 



MCREEHGLE BARGAINS! BUY G^rhmwnt SeiTM- fiur. 
plua . B*/W £■ Men^edti Firtchif i DOrlesI c!i Trurki, 
&oeft. vane. M*&c Prflrm 1100. AMAZING Reoord«t hiesaa^e 
REVEALS Dr-ia.iin (60S? 7?1^7 Em. 2*08 



BUY Cktaammert A 5.-J 'ptliijr vAhiCtie$ F ^ > rti $100- 

Forda. ChBvys. 4 <r& e:t Fdf c^u tall 18021 842-tOSI eKi. 
b&T 



DRUG RAID SEIZURES' Bw Dirt Cheap! Cara, Trucki, 
Ym, C<3ats. Chmpu^ Wr^e- S^tzuraa.io* 4303^3, WeaS 
Oowirta. CA $m 1 



ALCOHOL luel-Mdke yuur uw;! 1 &Hnd Mar InEp. 

Convex alnrsrti any e.iyih*. Alu^iai « Fuat InduatriHi. iDQ 
E. SrWTH, S u 'le 311 1. r?eanQ, CA 8G71C 



GOVEJINttiNr SEIZED VEHICLES Horn iioO Corvatln. 
Mfcrtwkii, In^m? flvrulpbla Few Buyer* GlPde -GflU 1- 
800-3SS-1.1 0C frXL V-230 



"DRIVE ALONE 7" Deter mi 'Ldera Turn b&n mio Sow cost 
integer op^rateci ala^n Panic Sutton Kit SlASfi. KrttyeArd 
Compw. &n 17W22P. Ran Chtgo. Ca . 0jnT 



HOW 1o d^bre a rvew ter every yeir abaoJiM^ Nee. 
guarantoeti S6OT to: C4H Auto OoiTturtanri. &2ia Gideon 
&.. Bo^^e. M0 E3715 



CARBURETOR ENHANCER Can double rvtvJn 

lull po»^7, 1HS All Safirslhctign Gu^arCewi. 

Eagle Re^arch !|6G4 >126-722? 



SAVE FORT UN El Cir mm mt<? SICRETS yggr *^mn! 
never told GUAHANTEEDI FREE detail* E Mgte Gum 357- 
FWS. Faiwiew. TN 37D62 



HOW io purobaae a ^iew car a: Si 23 abort deader coat 
Send Ef.OO and EASE to: P O Box 1 9®?. Ms» On^rw. LA 
mi% 

SEIZED in Gbrtrnment Nafcoh^a Raids- r AytomoMes 

Vann Qc^l-Si Furni'urn Thnu^ands. ditif* Njipn^. Buy 
ON Cheap— RessP tor Pig Pnof^s! frm Intomwbon; 218- 
4fia-3flO a, Ext. AftlM 



RAY NICHELS' ENDORSED. GET INCREASED ENGINE 
POWER, LIFE AND EFFICIENCY, IhFO $-1 AND L$ASE: KEN 
BLOOM, I2£*m ST. HE, CEDAR RAHD&, IA 

SUCK M GUARANTEED LOWEST PR1CEI WE WILL 
BEAT ANY CURRENTLY ADVERTISED MAGAZINE PWCE 
BY SS.Hk DEALERS WANTED Pragrmw Energy 
Corportflibn. Z3S So^h Bar;-1 B-£ Marcna, CA iase, 1- 
BWNaSHMB 4 |Vi CA 

ALCOHOL FUEL 3* m,p*B plena, tnaliucttona tor produc- 
ing. ppwenng wjjpni^jte £4, Technology Sax 3&65. 
Alt-Lq^erqur- NM 67150-^1 

STOP THIEF irom siniing TChjfl Eah gato^Ford or &M 
FHelruUfrMilil S3 35 to' CapH, 2»1 SddSh Wgak^r, 
OgLldto^CIfy. OhSmhQffl* 731 OS 

Mflrt pwti 

POWtAR M£CHAfiMC5 • AUGUST I9&9 117 
















































WTWWH1H 

j&jrtMdjawMrifcwgrt 

ULTRA PAJNT PROTECTOR Same that to* l llnish prCr 
testor wJh £fc]pe#ll TeftoftS futaited by Automobile Dealer 
Whotesate dlrecS pn M il 9.50 1 4QD-43Z41 4+ 2® MC A 

Vita 



REPAfl YOUR OWN CAR1 TT^H^andn Qn Auto 

flrpm 'i Y**r Aftes Yna- 1 Mdha Mo iey Lv Duiny Rupfiafi: J ur 
Omars New Me "i jdl Shows How tnchMleo Personas CortsuF 
islio^ VSeneyback Quira/iSra Send Kl 95 For Manual or 
fj«e &fftiils To- Auto Electric. 1011 S Rihiwl Rond. Pofl 
*kna!. SC 2TO6 



SAVE INS4JFACE 1 Auto gl*$$ W ^ kit Stop Thi*w« 
trip guildy tor ■TObf^lL'A ffiitCOufe Rfflg br&Lftur# Cal? 1- 
BWHEWU* «-•-> 100 



PAINT JOBS So It yourself rnanuat shoMta you all coned 
oioceo j'es and maieri# uses* to tum out proteas^al 
tooKing auScmonw FertinsRwng. Send H2.9& to: AIM. PO. 
fci I3tj. Ffctfk Spring::. WY 



EIKT1IICVEHKUES 



ELECTRIC CAR n Manual Mwim or Pm, E27 (2| 

index 3?. EV-Deagn, P Q Bo« in. Yac^aSa, Ofi 97*38 



WTO SUPPLIES A EGUnMMT 



PARTS; Anny Jaap and true* p#n# Spar» P*r*fl & 
Fquipn’flnl C<? , P O Eton 751, Li:>ingl?t’, Kn-rclutky 4G5A 7- 
Q7S1 

ALTERNATOR Generator Rebulkhng But Fnu: 
ftodehrtd Engineering. Bo* 2S&H. La* Vegat. NY 59E26 



ENGINE OVERHAUL KJTS-: WHOLESALE CATALOG 

KCC Engine Semie* Group, Dppl. PM, Bpi TO Lansing 
Ml 4SS0': 

AIR CDNDfTTQNING, LEARN RECHARGING' Booklet. 
Stop By Slap hKAiction. 17 95. CPC. ftept A. PO. Bo* 
lift*. Clew land. G» 



WATCH REPLICAS! UmpH priori Warranty! Gddpta1*d' 

EKfcd weight Call |4W) 9BUUSA 



MESSY fobs?? tine flat?? In ntee clashes,?? KEEP CLEAN! 
COVERALL kit. Easy storage Sand iH» PODO 
imflffi™® PMft. ISM Wes 1 efch. Gardiena. CA W247 siieo 

ELtPEflGfflP BATTERY CLAMPS. iSES IfmSi I krtv Sttard* 
ChJiTk ralL-awr Anli-lhell. FREE BtoChure J 1 1 .95'ptiir 
F-Our*qute* Enterprises, Bftrf 121 3-N, MakaJI 1739, 
PNlippinat 

PROFESSIONAL SECRETS POR AVOKWG COS TUT, 
PREMATURE, ON NECESSARY tun&UF* to ymii automo 
bile S4-0G fosr rPJXPl. Mulli-Fta S^etem? RP3 Bui 161 

Cens^n. OE 1993* 



OLD CHEVY PARTS. COMPLETE SOURCE CATALOG. 
JAM CfWvy^. RSI , 363-C, Wa^kkU. HI S&7SS 



root REPAIR wen *19 & F^ eractim 

W5-S 



SAVE WW Quito: your awh eir com pressor tor und«r 
t5D Setfd H to- plane to— MM&, Box HH&-37Z Surnas. WA 
9aSf9&-6000 



BHECA1T 



fiUAO BHtECAFtl OetaitiP^itotoSae Any Popular SctofMie 

Magazine CiaMii-ang 



BICVaaWPPUK 



BICYCLES high wheel and baUuun tire. Duy veil trade, 
Ltoirein \s&j& &2 A.i'i|ii je CtotNt fiwe Newt. Qo^ IW9 
A™> Arbor. W 4^1^ 



MQTOIZO^ES^ MCTIQHSCQOIHIS & 
3UP**UE£ 



QO KAHTBL MlnltHhe* r ATV * Klta. Parte. Engine* Loweu 
Pdees, largeii Section sd Pn&o Cslalog $3 jOO 
Rrlufidablr Kud! '.Vr.rld Dofri C 145W MeMnr Aw., 
Peinetvilie, nue *4077 



WlAnON, HANC GUMNG 



H0P9V HEUC0RTEfi> Ulttoh^ sir^ Meter Slnupfif^d 
OPPi?tirw:?Kin ■ Motorgyrte wn* Rnp^hurii K.® 
PQLYHOYJL OftpE. PfA. S*lnt-Rami, Quebec. Cu« eda J0L 
2LO. 



FLYING SpLHptr Mndn-J tor J^amateCfirtlrnl Hgbbybit. bdg 
S3 GO ilustratod Fim (1Z.9S. Rykbo, 325 Beach St., 
IWefe, k-IA dSi51 



BACKPACK HELICOPTER in!si-Pifll t*S5 00 Right Wtffea 
S20 Cfl piaenaea latte Robin i Rotors, Boi iB7 Kap,d City, 
MHW4 



! 18 POPULAR MECHANICS ■ AUGUST J989 



pnOFtULfM 



AIRR0ATS, UH^IighSj, Ptop*Hfte, bfilgrmatigns J1 «. 
AikL7 Propfihw. fl5 1 5 A Old O^an Rd . Kuller. T^ito 76248- 
IB17J 431-3580, 



warp drive propellers - fmowivQn*m' r v«n- 

si^to ptoh Abfgtolufy nwat frUigjffil, ynWltwl. 
tsxKihe&L S pate age t brnpLrtl!e. gudra^eed. 

lroprap T Irorn- Wa?p Oove, 0*pt. PM. Route -^z. Bon ZGfi A. 
Clear Laa*. <A S04.S& 



SWaSASTTONWH 



NABA emblems, lEjya, giJts, ttoKecIsisteB, Catetog Ji.cG 
R^undBfeto Goisettor Titemts, Box S6i , Cayign. Ot^to 4&4&9 



CQHflUSTTDNLESS ROCKET. ^0 Sofit 300 MfHf Mekc 
Prom coeTtoHin maleria ^ Comptole Pi*tt& 56 50 Catalog 
Sl.tK (REFUND ASLEf 1 HVTMOFUTE, 30^ Eaal E^^o. 
Mew. Afc «s»s 



HOVEIlCfiArf 



HOVERCRAFT fci Sizn Catetog Si.». Un-rv^l 
HwffcntM. 9os »1. ConhiMi, IHjngii 



AER0-CAS Amaiing Hs^ererait built eaeify wdh orimery 
lools. LfrAnmaweff engine power Carrlee c^e man plus 
Hoy^ra. toea toneard. ever labS’sruw 

wfltoa Gomplelo -ngnethKiign plarn and brocbisr# JpI 95 
MfO'PtogeO* igx SUflPM, Clinsgq. tojw Jersey 



8APTLETT Semper Ultra- bght rtv-wwm F ea^ured 
hi Ptniumenljiry Film. -Fgrp* Beygrtd Pgwcrpj P V O^fe- 
rl dry Lj-.n Mcwl- Engine, Cumitete PL*i t51t>00 Ti. 
Heib Bdrtlif’L P.O. Bow 156NF, Siherdie. WA 9B3B3 



HOVERCRAFT pSana, 3 to lBOhp. Hdomrtben, 54 [mlund- 
abtel. Sevtec. tk-t 6+6. Mooroe v WA 9627? 



HOVERCRAFT PLANS & PUBLIC ATWU CalMog ti.U 
LanrHng Aeto-lAirirw Bq% ??SS8, Lfln^Jng. Mks»gan 



VW HOVERCRAFT -ntormelign S5 Plant m He^.&r-x. 
1 &<9 TippercsnEW Terre-Harillg. lndlBbte47S0? 



cas f RADIO Ml ham equpmwt 



POLKEflRE SCANNERS. CTt HAM. MARINE SWAY. 
AH7ENHAS. HPR, B0K IteMPM. DENVER. CO 90219 



CHRECTOfijeSi Secret Scanner Frequenctoe 1 Federal 
Agencies, elt E^gCotalcg. CRB. Bex S6-PM. Cgrnenec*. NY 
11725. 



CB hHMMFCATWHSl Fmqi^ichw ihH*. FM jtmplllm 
bMh t, kitt, ^cipai-i high- pcrtorrunce- Ktoffiisdrifei. CaTa. lx^ 
$2 CBCL Box -3' 501 M Pboenta. A2 65046 



SECRET CB- ■manuate. modiPicabwe. accemorwa. Cals- 
log 52, Scitoifln FrrterpriM* POB 61-^. Cgrpijs Chrlatl. IX 



ELECTFYOJCS 



BUGGED? WIRETAPPED? Find out tasl" Ttoynten-iea- 
*Yte4 trfiuipn»nt C*pi Fteplrgnlgs, Sgir 589P, 

Bayfield, CO ail 23 



HARD-T3-F1ND ELECTRONICS tor ptwrilm irivesU-a'.Orr, 
and teeu6TY fifoleaNdnfito! Send * azterm fi*1 atog Nbvr! 

Hi^tersx. Boh t®. Cternfrtons. HC 27012 



ROO« SURVEdjJkHCE TELEPHONE Si tS.M. Fnvm Tap 
Catatog 53.D0 Listen Ei+gtr TO ElgtJ 1 . MmisSh?^ ok 
7440? - 1-600-633- TAPS 



PROTECT YOUR HOME AND BUSINESS F torn EtefiftoMie 
Esventfteppnp And Wiretapping 1 Complete Countermear 

B4jrp^ Cartolgg, fSffi} (flerwliblij DMIIWD 
WHOLESALE PRODUCTS, zto.-. f£75PM. Red^hSb aa^h. 
CAW276 



ELECTRONIC K'te! Voice OtaguFiers: FM Bugs* Trenetort- 
tenj 1 p9Kjfi* Sooof»! Bug Detectors' Mate! Catalog Sl.Dti 
XANWElKttoniHLBgkSSWT.Oept 2flW Tempe, AZ6S2S6 
5fl47. 



LASERS, rn*m 53*. write MWK ^H§2 Wiwl 

Katelta, Suite 3NM, Arahenn, CAS2S04 Call 714-S56-S497 



LQtfO play tape recorders, 12 t»ure p + .-r 

Free Bracr^yte. F^wfucbve Pr-bduele, Box 930^2* Norci oss, 
C*0rflii. MOB 



FM BUG PLANS J2JQ0. Wikfl. flOG Orarrj-r 6l. D«pl. *191. 
Redtendl. CA 92374 



a^ftffUlHBiSOFTWW 



FREE Eb^arnsMBMpc.VTRSM's^x^ 
nmm Sand ¥tempdi Bo* J52£^ftA &an Diqc 921DS 



DHQAHZE YOUR COMPUTER 

THfSl.B.M. cdmpatableme^ii system greafily enhJirtoei y«jr 
(He iiKees. time, no ™j*e r^HPtrnbenng life wn». Send 
si 9-* ip: MIC Eirctot Cto Int. 181 36 Way. 

HivtrrsiLH: CA 90*03 



FREE ' BV- msA Soli^ares! Huge Savings' Zatetog. 
InSos^a, Btok Los Angeies, CA 90004 



PERSONAL COMPUTER FflflVKFL. CofTtobler 
explains bmms at SglPwate. Hanj^aie. hw end wfceri to* 

buy. 514.95 Indudh* PL-Slagi: to. DateBw, 6623 CMwbird 
Longmans, CO B05Q1 



SAimiTE-TV 



FREE CATALOG 36 MSjdt Gmnthi Nobody umbr- 

seHIa WEST sm» 1977 brimed^ta ruling. Qiill tor pncia 
1 741 Cedatoiate Road, Mr Ve^ion, WA P8273. .;S00| 222-9064 



FREE DETAILS. PffTALL fT YQtiRSELR Ew,- to toltow 
insiruriion^ Cgmpteto syeieme imd upgrabea. Efliov HBO, 
Cirnmn, Sh^wfim^, The Mgwe Ch^nnci and mera’OrbM 
S^tN^C?annnuriic^lgrHi, Boh ^64-M3. BObe™. Npw Ygfh 
1 1 71 ErD254. Ptxsftfr (SIS;, SS9.12S2 



FREE CATALOG ■ SyftoriW. Upgrtdtt, SAVE S¥«. 
Houston Uniden, Clupml, Eto SKYVtSION, 2SH7 
Coltegewey. Fit Falls. Sfiid7. 210-739-5^1 



STEHEOh cassette tapes. ETC 



SOUND AOVpCE - An Audto duide To Your Car* Te?- 
tomr*n?e " Tftii wiKt^e auto dRignostc tape oor^ajnE 25 
icorumgri pr^bHn? agists your c*r can sneke. toay if in your 
cfcr'n ca^aeite igr gn-fhe-spel enrmpanwns at In Vie 
ipjiiec *f your gwti ho^r*. LeRen Td Wb*l Your Cfii to SAyinp^ 
Oto&r SOUND ADVICE - AVIOIfl^P - 17.95 SOdSy. 
ahst* to. POPULAR MECHANICS, &0* 1D14, RiUiO C«N 
Station, !f*w Yart(, NY 10101 



TV, VDEOS & VIDEO EQUPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLUSOTCATICM REQUIRES STATION 
AUTHORIZATION. 



CABLE TV CONVERTERS BARGAIN HEADQUARTERS: 
J ERR OLD. ZENlfH TOCOM, 9CCH1WK ATLANTA HAM- 
tJM, OAK. VKMWC-000 CALL KQw 414-964-1627- 



CABLE TV PESCfyLlLBLEHS, cw^nm. niters nd 
mgreL FREE 14 pw utalag. TW Cdbl*. 12062 SW. H7 
Caufl, Suite 126. Miami, FL Sn^b flOO-443 9333 



CABRJE TVCONVERItRS JeRold, Oak, Sctenlffic, Atten- 
i#, ^nirAiifid Mpiy -Oilier "W MT&StefPb AUtf-On 
Mute Jrid Vnlunc ld«:L‘ Tpr 4004 440Owner^- i Vrvi. M C + 
Aitmil "I-8DO-626-7623. tt&B Int, 4(G0 BeAuvD41iJE 
Eagan. MN 55122 



CABLE TV BOXES NEW EQUIPMENT 1 yiur warranty 
Lew-Fair prsca. f toe Biochura ACE Rtodifteit, P.O Bo* 582, 
Saco. ME 040?2. 2Q?-967-a7S6 



CABLE TV CONVEfTTEHS ALL MAJOR BRANDS AVAIL- 
ABLE JEWOL*, SCIENTIFIC ATLANTA ETC FFHENH.Y 
SERVICE, INC UW& WELCOME l-9WQH6fl VTSA-MC, 
EfiO VIDEO, P.O. im, ELKO. MN. 55020 



SECRETS to incising tub*® T.V. JSflC EjC-E., PO- 0504, 
AdsmsvlBe, Rl 



VtOEO TAPE REPAIR KiT. VH5 4 Bfite Only |»95. DAD 
Odto. 0»pt iOi, 6*9 BulkKk Ave.. Y^dt>n, PA 19050 



CAMPERS ^ TRAtm-gg PLANS 



BUfLD YOUR OWN - TrdrirS T+Alter - Fifth Whe^er - 
Motorhgmb - Camper ■ PicKupCover- Plane - ParTCsmt - Kite - 
Cpialfig JL Qu $ rPL 9iS2* Rosec^e. &PK I604dtv. 
BeSHtowte, CA 9Q7D3 



172 TRAILER PLANS Moiorcytl*. Utility, Car. CgrwtdK- 
I ipn-Sl :^g Sl-euriMiriKl buih, r^mponun; Kite- CSte- 

log S4 w ( :He1undab-e'i. ^aq-A'ting 15197, Salem, OR 

97309 









































BOATS, OUTBOARDS, IRAlLBK, A 

Km 



MAT KTO - PLANS - PATTERNS - Fawned -WmmS Epoxy 
- P^rgltth - £(w! - mmmm ■ WORLD S LARGEST 
COMPLETE LIME * 9W Ss^tmU ■ Powt»fti Cruiser 
- Hydnpplriraw r T^n^nlhglfei • 
HurML^iuL - - Cai'itriA - KJy&M - DOrifti - Di^ElhK - 

yulnhulla - SEND FOR CATALOG E 200 (Ai#m^ S5O0I 
incfeKSas Suppliea CstaJog 
FoimO-OOOK 'Amateur Rebuilding', $®O0 
CLAftKCRAFT, IfrP Aquelito, Tonpw*rt<j*. MV M1» 



BQAT PLANS - PATTERNS - KIT'S - For Home Brae'S 
Hundred* ol Prayer designs - r Y55' - Hydro pi ansa - Canoee- 
ftaytice - Row&cate - feKhScaS - Defies - fiesabcsis - 
Sjltooarts - Hi3ywt>D®i& - SpgrtMmra ■ OyicL-E^pN? 
Stsfchenglu# TrBsifffictova- s^n^r iGO-pagn DESIGN 
BOOK £440 lirmflil 1$3.W ■lpw| Include Frefl “ftalfrpld- 
mg Supplies" ciUstoi- "IfcUtku&idirtS Wilh Ply wc^ti' 

fl 954 ppd. GLEN-L, 9t52 ftsaserans. m* 18D4jFM 9H 
MITIOWffl.CAWT®. 



FYMFUDES - NEW 1W Bargains - Top Brenda . oJi 
atHH . handSing . Seed McCulloch parts 

Electra Wanna, ftiti Merrick Road. LynbncraK. Ne*y YcrK 

use 



CONVERT CANOE TO SJULBtiAT ComplQK Plana 5605 
CAAH&AJL Bos lfiT. fcswrf. Alberti. Cw TOR QJO 



OUTDOOR EOUFMENT 



SWINGS ET ACCESSORIES PLANS anS COMPLETE 
KJT3* Olympic fiecreaiign 1 -ecO- 256-0'i: S3 



ATHUmc EQUFMENT AND BODY 
BJLDNGaXKES 



BIGGER. Mo?c Pnwfirful MuMJei - iMtfirt! FfM Booklet! 
UnNwsaJ, Bo? 6694A. Delroit. Michigan 46240 



KUNG-FU Frp« teswnj Sv«j *1 £□ fer RMUffd MeLifci. 
Bern 1755, Dftp. PMS9H hKHWlulu. Hawaii 96696 



SAVE ora imly&uild»nfl Skippl*™#^! fnw Gtfetog 1 
Vrt*mirti Boa KTOHL RMdiAe. PA 196^8 



gums, pfecors, hunting 



SEEMAN SUPER POWER ADULT AMGUH5, Fine Fir*. 
.lrmH Magnum Slingshot. G^pra rifted t*sl j?! i£hS Pa-i vary 
lineal. L pumtt yes. bn I mors umponanru- un- 

eqiaaJted accuracy, lugger acton durability, c^rwssn^ 
f>ra§e. largest U.&. sales SI Lrielrfne fteps-r Poller Mention 
T-<mSi? PWC tor Fra* Airgun GuidWFirairm InlgnnaUgn Mi? 
El tor r«s2 null Secrran, 344Q-PMC Ai rwfty, SfiftlAi Ftiia CA 
95403, (TOT) 578-7300 (34 hOurtJ. 



ENGTCS, MOTORS 



BUT WHOLE SALEF '■&* PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS PGR POWER AND HOH*FOWER OUT ^ 
DOOR EOUFPHENT, Parlm tor 5nnD Engine, L*«m 3 mj 
Gariflpfin Eqyjpmtnr ChiVTssaw^. Karls. Minibifc^s. Mgnp 
incpKics Service ktanur*^. SpfrSi^lry Tool?. AccesjCiri&i 
54 00. SavG-.-Pjriii. p.O &&K 45331. Qepl P 
Somerville. MA 02145 



WANTED - DETROrT WE&EL 149 AM} BJL INJECTOR 
CORES. C-AJI Pops Htrfiler |BD0^ 33U234, 



TOOtS FOR SALE 



BLUE GRASS iHarnmare. USA M^deG^rginlCTed 
cJaw 23 ounce rip. Fiber^ia^a Ha^dte, SJ 639 &pr;h FcsUMia 
Frw Bonup. HFFd-in^j Harcti^iiire. 2nd M^n, Sho^U, Indian* 
47»1 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Ou&r- 
anieed Laraicq 5' >J0 iHeferoabie! Camelak. Oem 44. Bon 
&& Sn^ol WiKonvtn S31CM 



UPHOUTERV IEWMG MAO-MES 



UPHOLSTERV Swing MlChiii« wi|h W*lhmgF*f1. C0^ 
piasl* n^edy KS Wfrflnly 557^0 P&- Tnort^m m^\ PW2Q1- 
AVAILABLE FROH TOUR LOCAL DEALER or tnifer dlfecl 
^M^Bter Chflfg e-VIsa}. Duma Miq Inc. PC Box <2MCl 
UKjSkkK Tencaa ?S4S?-Pinqne [iU6) F44-6774 



MAOWEfTY, TOOLS A SUFFUES 



SMALL POUNDFTT Hjrfhacee. Supplies Free rtfermure 
Fy^mid RVotfucts. 3736 Sou* h 7 lh Ai^ur? a PhQ*ji:i£, Ar™ie 
8S041 



LATHES. Mills- tooi!L Ne* caea^g St,* S : ue Rid^e. Box 
&3SV. Hurricane. WV 25526 



STEEL Alwiinum. irfl^^Shs^, B^r. Shop Sup^lri^. 
Pluns. Wrim CEI. RRl. Bos 1«, Cfjnwun, IL 614& 



BANDSAW BLADES, Any Sib 6, Free libarMufe. King 5a^. 
5541 Tidewater Drive, FtorToK Virginia 23WS 



iATH^dWJSinUlLNOBBV FROM Vmm METALS, 
SUPPLIES. LARGE CATALOG f2.«. CAMPBELL TOOLS 
MTU TEAR. 31000 SELMA HI>_ SPHINGRELD. OlHtO 
45S0S. 11- 323-6562. 



C METAL Cutting L*Tne SH4Z5 Taig 1&046 Proctor. 
EKAwIry. CA91T46 



HOBB YISTS inprrm^ yggr LATHE «vi1h Ihu ui'imaH: 
*yi»rt>l KRF Ifeic 703)0 St- J«Aph. Ml 49(305. 61 

7®0 



LUMBERJACK chain saw lawmiHSr poweiMead. Bro*n 
Engineering. Box 40, Wesl PoiiM. CA B525& 



ENERGY SW1IMG 



FREE ENEBGYi FyeJ-'-cL'i MpLin, .n-<t U<:rrf!fir1c^r,! Amaf- 
ing PrmL"UJli!?i and OtMilj HiA, R3EP r ESOwhnq Green, MGS 
63334 



STAY COOL THIS SLIMMER — CHEAF1 Uflflufi. hl^lSy 
eireeliye NEW meitKXSi luwer electnc end ware-- - txlla d?a- 
marlicfltly. Stamped anwlope. AmeriGapi inlormatssn 
NehvoiK. HiaK 9&594M. Tioy. Ml 4&5Nl i 



CUT WATER HEATING COST to under 530 00 annnaUp 1 . 
Easily diKembled. coat less (nan nw heater Many 
pHher nppk^Sipns. Cumplgl^ HrfmrenflBign 53J30- HAI. P.Q. 
Bum 145. Sp Sksjjc City, Ne 60776 



SOLAR A ALTERNATE ENERGY 



SOLAR, HfYDftMLECTRiC. WIND POWER e^ti^twes 
CATALOG S3. DO U.Sl ^A.m hsretgn WE SCO, B*s 935. 
R#Swey. CA 95560. 



HYDROGEN FUEL GENERATOR jMV Water end Sdkar 
Ctrfls Plans and m 515 (K Praiew Pdwer, Bdn a»l. 
Edrnontorv Albena. T5 h 2W6.. Canada 



1 35 Hi PORTABLE PNEUMATIC POWER Del a i la $bff) 
Pbof 4022 Limeetorw! Pgm| Ftfl , Fndiy HarftQr, WA WSW 



SOLAR ELECTRIC SYSTEMS ! Panels, Eq^^fnefiS. Books. 
Free Catalog^ StiH ROWER - TEXAS, HQfi ?7 b 6 Freapwl- 
Te*ae 7T541, 



-FUSION I Sautenum- Oxide Heaw Waier 020 

SSOOfm Shippin^Han^ling Si 00 CA n» 0 z vxx& 

Amenci. i36S Celitornia. San Frmisco CA 94109. l41St 
441-2420 



HOME CRAFTSMAN 



OVER 1000 WOOOCHAPT PATTERNS [ <^taiog ql Pun. 
profaiBb^ dwhw** PUB Sample Pattern 52-60. A«ifit* [RP- 
09|. Bgi 7307 Gdn K. NH i3flfi7 



DHAWENLESS TOOL STAtH> Tired ot wading lime S 
energy opefiin&'dMing tngl ched dr#iwn^ Ui in Njr 
view Send S6 95 ppd tgr Ora^wrlg^ Tg^t §r4rtd plM FtRB 
P.O. B 163&. SeaMiS. NY 11703 



MAKE WOOCEK T&V5, AK^digigs dull hdt** clMlto 
ftiuik; boxo»i weeiner ■ruiAjfrwim, cram, iwwlurflwlih dur 
pl£P4, parte, k it oooKe. iupphet - Catalog E i -DO ■ (£143 4g4- 
«53 - Cherry Tree Toys. Belmont, Ohio 43716-035&. 



WOODCRAFT RATTERriS, WtodmlllB, Wiahlng Wella, Bird 
Housofc Fe«d«i3L Flying Oiiek. Fheasunt. Owldoor Pla^lprs, 
C3fl»!&g S1.» Orator?, 11940 US 37 Ngrth OtfAMt 
Michigan 4003D 



FAVORITE WOOD TOTS, Pattoim Parte. Wheela. CaLatog 
(1 06 Toy* entf Jcyg. Bw 6MM. tynden, Wa&h H204 



FULL-SIZE PROFESSIONAL PLANS Catalog 52.00 Gw 
M prqlvwio^l'r dewgmid U'ana ^gr building tomtoiA- 
FufnMureDaSigni Inf. CF-B9 1 627 LM-qale Ad*., Gtentficw, 
PL 5WH5. 



MEW I BUILD AMAZING LIQUID PISTON ENGINE IrUm 
no*. litlMiga easy tuna Fiee Knot motion. ABCO, bok 306- 
W. Senwary, MS 39^75 



WOODWORKERS - popular country atialt plaint - set or 3 
lor S4 .k>. J Rhoades. Bos 30&. Lancaster. Ohw xiiJo 



BUILD YOUR OWN WATtRBED AND SAVE. M^tlreseet. 
Heatere. Manege S^Hems Hardware. PecK3g«. .wore- |r 
S#n(F S3 00 1o- with Fr^ 0*** W«di?i^ 

W&bHbedCanntttiDii. 45 Industrial He Rd.Wbmy. NT 13206 



USE TqlIH SCRAP VIOOO: Make heaulriuP rainiBSura 
hrmslynp, Frr* deliily^wnple plpn fLAI. I’PMAj, 505. 
A^nute. Georgia. 



FuRNTTilRE Ptans r free Catalog ! fidSEfiwi. Rouw 6, Box 
76. StateayliSff. NO. 3867? 



TOYS d t 40dd, Fwa Into larjaay Oeelgfia &ca 8&I6 
CaliMaas CA9'30^ 



WOODWORKING PATTERNS. trtr hmnc- &ncl 

itKjp $2.00. Wdrjd M TN-iqi. P.O. Box 8720 

Lumbertnn. Tx 7771 1 



CHILDRENS PVCMC TABLE. Inlerlotfclng des^n slores 
ISat 09ie aheet d pfywoed makes hvo latHes fTane S3.50. 
Anda^aon CtoiHgns, PO. Boa 62i66v Littseton, 00 60103 



WOOP, WOOOWCWKWG 



CHEAPEST. QUICKEST WAV TO MAKE MOST ClUWES. 

wnto- Compu-&Mnpw5; N6 1»th. Swtto. WA»i25 



FLANiy BUUPTTINT^r PROJECTS 



UT1UTY St»PP Sum Fiu in?ide Ftwfl ftra™ 4 (T.I& 
pkn?. kit. W™*r*i Ajm, J51 3g 6.1 h Art., 

Vdrivi:; : ti. NJ 06635 



BUILD A GARAGE -20w30 01 5Q.® TeflipL.'Pwm. intorn>a- 
non 53 00 Plane $12.95. ftl nr hoik Ind.. 115 W. Gten Si.. 
Summerville. SC 2940a 



PLANS to 4 easy to build Gdfi CablneU 45.0Q. Planlert. 
Bdx 473. Bndgepdri. nE 5^336 



TDIHBOSCALES-Iet^^ai dearth rough’ we.^ an 
mingeat once 1 Plans £9.95. 1Z5 S^rKa Rpad.Chrraicnurcn 
31X12 New 2eal amti 



DOMES 



BUILD YCNUR OWN SUPERINSULATED POME HOME! 
Illu$1rfil£d iMiaiug. pant pv^e* - :^nd 05.DP - ENERGY 
BTHUCTUFIES. ^3 Wilsfiri Sl.Paul, MN 55106 ^EIZ} 772- 
1559 



DOMES Big Di&cwms. rwa rd winning plains SSQO. Frw 
freighl I^OD-331-5474. 



FOR TIC HOME 



QOMEDUS photowaS: and dtwtf munla. Many seiecSiane 
t-ssy insnllaflKm Free ^fl?churai Brandon's. 2TU Edison. 
KlftnMfr Fall*. Qr+ggn 97603 S>NUer Inqyin** Wild<jinHd; 



HOME AJtMG A fiEMOOtLPJG 



SAVE HflO'0 d«i MiV> Applkpnpdg. Fto Intonrihligh. 
Jay nee Hcuse *10E -^7 Myra Am*. . Ledflftftn. NH B3766 



PLASTICS 



CAETOLrTE Liquid C-yiiai tMfl/. iidk^S Fw 

caelinq entipco-n r r coating. Iiuergiassing. reoamng sr-g 
raprodu^ing ¥ji|h ijgr Mo^*Aa*mg SmpliK Catalog 
GASTQLTTE. Ehftpt SaKPM. Bd^ 391 . W&Mtf&ek, IL 6OO08. 



DO ITTOUTSELF 



VIDEO'S mGUwrionai wda. cpmpusef 3dttwa?e on electri- 
cal wiring, carpentry. phmPing, ^Id^ eic , FREE CATA- 
LOGS. AAvIM iJfrPMi Engimwring Oanlir. Athens. GA 
mo2 



WATER&EOS - Plans &. &cts*sqmwL Catalog $1. A.W.C, 
i£H4i'^ A N£ 4th Pl*n Vancouver. WA 98662 



INSTALL YQm OWN IN GROUND 0W1UMtHG POOL Ipr 
a^liMM!.$1,695JDti.rJw>ni^kPcinlH Rl -3fi. Chfifewi^, PA 
: 502-1 4tE-27H5-64O0 



CateloEis t^liK) S&urcea tor Anything! S&.#L 
Directory. Otov 524^3^. Atonto. Georgia 30314 



W-enoUNP SWIMMING POOL um. SO -year warra^ly 
Irrjm $15® 00 Unanclng 501-75M946 



BUILD YOUR OWN SWINGSET. Higm.-M Qutkty Apaswo. 
ir?c Cti'ipleifr Kike Available. Free BruL^re, Buuk Yurd 
Cn&aSions, PO. Bok 426. HubdardetcMH SiXA 01453. 



REFILL PC iwpipf Ipser prinljir cjrtndg#* Fey yugrwtf gr 
flr^i'.aLle Ul mUkI hhilruCliddil And Fr4i! 

afttornutsem. (3121 598-0580 MdttCk. A847 W. S7t?L HidLdry 
Hilta, IL 60457 



GARAGE DOOR OPENERS - Radio Cwrirolted - &m 
Factory Diesel - Thousands kn LRe - Fr^ Bfochune - Easy 

ilc:-T”nv«rirr I?i^1a.l;t1ign - Shipment^ By UPS Or PP 
Helpmale Equipment Cdmpfhy 16S0 Eas* Empae Avenufr, 
Ben tan Hartor. mi 49022 



it,??! Catakjgi Dweclor? Guide tetow WhaHnate 
Snura^S Fdr Anything^ 0595 : G* 1 p 4 u^;. E¥dk 141 &FAA. 
da c*fldn. US 35236. 



f&PrtUnued on rwxt page) 



fOPUtAB MECHANICS' *AUG4JST I B8? 1 19 















































DO IT YOURSELF 

(CdffrtJnuad frwn prtondk^] p*g*l 

POOL Ownom o- .'minaln Unrowin friJKl- ating Vacuum 
PiUv rwjtmfr Sari WtCVUrting n a*0Or»dS. With d»Y hand*. 
■Jlustdiled Ghangtis - (19.06 M3I CupontiDn. FOB SET 
Hooky Hill, C? 06067 



ftEFAHNQ KfTCHlEW CABINETS. Sixty IWKil* How-To 
Video tl«»iMU5$i.aflPaH Hllflop House. Bra M5. Point 
Altarto»v m m*& 



ARROWHEAD Wilting Made E JW 1 InHpnnt Hobby* 
^foriTOfron St.W Common* Bn:n 5#:.?-M. Central 

Point, OR $7502. 



SELL ynur harnu ku &$*£*■! uKy. prbHLshly wiH^j- 1 paying 
narn*nissiuns BttOh'^C Willi Cttfdplele iiep fc* Step guide to 
everym mg you- need 1o know and do SG 9b *■ S2 0U p£h. iCP 
D«..u. Bra 2523J lamarao Ft 33320 



NEVER h a** to buy bi^1w^esaq*^ , For more *nlormatbp 
sefljd BASE; ACP, P 0 Bra 36. Glens^ Mrf. 21737. 

LAW sample legal fums. legal All i . tatES InSorreiabcA, sand 
$1 M and 5ABE. FAcrile Press. Bra 5®7. piayi CW Ray. CA 
90?« 



POOL lirwys, dtrfffe&s, satety covers, autwnalle tlearwa 
Diiiio jnifrJ quality rnerchansi&e ln&i*.i vco r-i-eii Inh^iu- 
Eion %}M, Ekjntmwr. 23319 North tJ^GswOOd. L^ke 7uriCA. 
IL 6M47 



FREE SONUS, Order fntnto tab hi pfana. Recahe Patio 
Seyvrifcgp COntet and Hoace&a Tmarv pier* FREE I All iflusKsrted 
s$Bp-by-atep S5M: Unique Designs, Bra ?, G^d^rtown, 
indrera *&£3t 



WEWAUt CLASSIC: U»hJ Md dMfc Ilk® a ffili CM, tall 
liewfct* ar a sale A black lekoc top. !esi?w das-n board 
tlraps and get tHKJBpvts gva im looK of en o^wn rnatfsip- 
SljtYDltauFo Dpnwnl^ r 5or^kPS.fl.r , r?’Vlgr*ftd t&vtft Al^iEriilail 
Sfiinm with built in Mtbery eha ger Aim Ihs asceaacr.ea 
iMBfcsaanraoallflei'ifllrt torchikf or grenddilld 1^7 -IE.Ki 

SffWJordfST w, Populw Moth Aftlt*. P.Q. Bra 161 A R Adlo City 
g^Upn, N^w York NY 10101 



COMPRESSED EAHTH BLOCK WV>fC 



At LAST! Eccmnuicd maciwie srrwJuiscw hw^ 

oress&d flflrm fcyikSfwj bk?ck. lliPACT 1000. Soyth^^ti 
Altonvtim. Lid.. Bn *3®. C*nmte=. NM fl70+9 [SKj, m- 
§6fl9. 



ART^ OWTX flJFPUEl 



&TAMCD CLASS SUPPLIES: QCIRNG SUPER 

CATALQG-PU 13.00. CORAN-5HOLJE9 mDUTTRCB, 50S E 
SECOND, BOBTOH, HA 02127. 

"OETTTHO Slartwl In Sism&A SIp®s." tl-do ^w^m^rrwsirB-. 
&ra J06S7. HRinp^r. Um. 0M3S 



COHPLETE GLOCIC KtSFROH 5SSM Mwic mramnt* 
SI. IBP CtsmpQwtj. plan*, ppOJry, prints ■ Ortf &0Q CtotA- 
milking iieiMi 1 Wholesale catalog £3 00 rc'editpd j Steebar 
p Q. &ra 463^. AfHJ&VBf . NJ OTO i4J4S3 



CLASS fttSisflied nvsUiKj^irii. patienti $3.00 

LSA5E Inhwari. Fit 2 778 MarywBe. IN 37801 



NEON ART hems B^udy oehstm. S3S ppd Cd^nplafs. 
dearly waited with diagram ph«ofr. iwr whpiesaiB 
malflnals Frirn whilK ynu t»atf!8l FREE DETAILS. Net-i’ 572 
MyTlIc Dept PMC?, Arlington. tX 78018 



CAmOO^COAIffin^Am 

imimMnm 



CARTOON t®T Fun and Monevl"' Free flcwAlffi J ' ! CiUPCMli.. 
Bo? 40Q14A, DeifolE. MkiMgan 40740 



IJEARN Sign Panning Pin striping, nee Caiabg 

Kaurmariri Compaq Cenied-OWn. P.li-E-iCHj " 0502s 



MODELS, MODELS EUPPUES 



-FASCINATING LIVE STEAM WOOELS!" Complale 
"W1LESCD S MAHOD" Hoe. KrTS OR ASSCWLC9. 0#*r 
lOO^Tnina Traetort WJirk^, Curs, Trucks, S fees kin fry Eh- 
gnns And ^CLessoriea Stunning Iw-^e 34-eegt MtofOd 
catalog 15 95 Refundable Bales. RadSa. Service. LAKE 
PfiCOUNTS. CiarwKi EMerpriePS. Pepi. PMA, Bro S37. 
Atewndria Raf, NY 1W PHONE: ifi 13] 475-1771 



BtWftlS Cetera, W&wJen Ship Mis. Hcdby T«ii. DremsH. 
X-Ado.CalrtmSl M-SfwttrBHoMy? Stiente Mil 29fl£T 
LemL Uwartia, II 4?1M 



TOYS. GAMES, KITES, PUZZLES, 
NOVELTIES 



RUSTIC FLOOR SIZE CHESS PIECES IdAAl Fw PMioa, 
Pla^ HowiWy VacatNjn Homes. Flatwa, S506 Ctie*s. i£07 
^laen. Bt Charhs. W. &33&1 



IZ0 POPULAR MECHANICS * WGUST I4S9 



MAOCTRUaJOKEL 

WiimOQUHW 



men wirin'* im&tw N^iiy cwniog. i?oo 35 ^. 

Trick*, Scierite, Bpqrt*. Hdbbi** Aitii^t^&mirlh, F<M, 

flfadefllQn, FL 342O6-S500 



FREE CATALOG: Ventrilpquism Mpg c, Cldwn.r.j Pgp. 

petiy, BHkionlngr Buppllea. Irtytiuetion- Ewariain SvcWA 
1 ully, Frafi'Bolv! Maher, Boa 42D-FAL Li'tiHpn Chkwado 
Ml® 



FREE CJtplog TntkJ. P^JKl*$, Over SCO hffitf 

WMIer'a Wonder*, Dept PM-BSt Oakdale, tr 06370 



HOC3DIES A COLLECTIONS 



N#2l A Historical Military CoNociibies FREE ^elaiog. 

w*JUk. Ekja: 1808PS. UdvyvHe, CA ^454^ 



MBUTART MMflls CabaJdgue |1 00 SuMiripuon Yearly 
1SJ0O. VimDA, Bra 1500PM. Wlldonwr, OA 92386-1560 



BASEBALL CARP EflflORI FOUR LETTiR PROFANITY 

ON BAT I RAREf l-fl17-7S«T7 



DISNEY COLLECTIBLES: C^Jdfl H »■ Sd^uttiLrig 

Appreciate, Bl-k HSfl-l&PM, San Ditqrj. CA 92115HD7?3 



AHERCAl HOTTEST COLLECTIBLE. 3ta^ hilAMbg * 
?4toibb ocHK^Hon q! tutwdan nrds by janig AHEFWCA'S- 
HOTTEST CLUB. HO pkU $1.75 shipping 4 handling 
lerfay to Baaebeir Card Out? or Amarica, Hlgrtn Park, ^.u 
Bes B80i Degjl. PM, Warwick, fit 0^860. R! render aUdl 0% 



FLAGS 



FREE FLAG CATALOG! U.S., hlHOMtaL InlemaUouL i «V 
butdcKV. cvstom nags, banners Fiagpoiee ecbeseoms, 
Brnww -n 1 s™ 5 C*R a Gg^mii, H Y. 1 1 71 ^3504 



FLAGS * U B State, Conted^ralB, Foreign. tftsteiSG, Cue- 
toea Catakjg 11. Broward Flag, P.O. Bex &5$3 - Pw. 
tewvlfti, N£. 26814 



DECALS. EMBLEMS, RWOC 



CUSTOM EMBROIDERED EMBLEMS, PINS. DECALS, 

FueeCaralo^OuftHes Rush Skele*, Bladf-:, Biplane. N.YC 

10014. 42171 @29-7293 



AhmOUESy HHJCSw NMAN GOODS & 
CURKK 



FRCi Lisl Te Swiqw Cdlfewlont 3^.000 Indian AfliiasCs. 
Spt^ra. PM. 50.®0 And Fossilr. Cp^s. Tmdbg. 

Stjjr 0U0. Murfrp«gt»f-n. APk!m5M 7l9®. 



NiimnsimEft. 



a& IHUYAFY HNSlGWA Lar^eCiWog 12.® SmuhMi. 

3J33PM, NpijAie?, Ft. S©0?F31?3 



nAMPCDUKTTK 



FREEI Big C-.iLRlrjg — New MMion Using tnbjsendL ol 
bargains on ^bdtfwide a^antgs. packets, albums and acwa- 
sonw, free whwr* quisling slKTijHibfcn-appnsirei Bvrwhfl 
you ilhe. Rrtjfri bilvn Jimostijwii St*mpCd#ftf«ny, Dtpi 
ES9PM, Jdnyfalown. NY 147D1 , 



M TmAflS &lri iiflwn dilftjn^l Unrled CW Hhy 

years uii-25f wlLfr eftJJrC^fihl. Jenbfi. B04 C11-P, New 
Fkocbtfte, Ne^ Yor? ibpCn 



®HiFf&nEHTOld US. bamwiHI and i®S- Si.OU 
Roih*. 423 Shwl. h^npfirtJL Ohio 44307- 



OLD US. alvnps on a^r^el Bhermash. Bra 1&355E. 
PfsMde^h^. pa i9>n 



FREE! j'jrpnsa CoMeciion wilft BpprQvai&. (jouid. Bo?: 
>50i£a. Petaluma. CA 9487S 



OHEt Twc.l TTima^ Cmi Stan^ Appoval? Regardtea 

Caiaiog Kloarer 4154 52nd Si., Ban Cage, la K-Qt 



BARGAIN 100 WdrfcHGde Sian^a 25? Quality ApprOCBlt 
fl. P8r?ir. Bon 543. West BroeLheld. MA QiSftS 



WQflU> Wide Sump* tppWI «« bodhe dn a^dvel 
and UP TRUST STAMP COMPANY, P.(X Bn* lfX>P, 
M.Y. 11435 



" IN VERTED ERROR" + 1® DrftoewK UWwl Statw We 
wilh apprdvRla Lursy PO BCsm, 7C6fl Silver S-^jr^j MD 
7Q907 



BQP£R OFFER 1M DIFFER -ENT LUL1 EARLY ISSUES! 
1ZJM. FMCN.. 513 F*J#Yiaw. HMgafleH, N.JL 07657 



FREE U-S Mint pioiddaJ le! o^mptet*. Mrnrt approves 
intiuctod. H*isbrand, 8o< 4«7, S«ntp a*r*. Caliiwni* 
95064 



4 FOREIGN Sets Sc. Hequeel AppiwaJa R G. Sates, tot 
i«*U. Jameicfc « Y. ll«t 



1® DIFFERENT U.3., 250 appiuYulS &-adh*y. Bok 4£5P, 

Mldidlbian, VA SSnS 



FREE eor'dwidfr sackfil. pOO.hy apprbva ^ RovA fldx 
117S4 Phoenbc. AZ-BS061 



SUFERB mins Canede CtMtection, 1 940-50 ml Dirty $2,001 
apprpvpifl. Quwbqrti-il. BdadS, Sr, Jpronw. Canada J 77 5T7. 



UOUltlATlNG TremwJoue Old Ack u mesa r Hun. Sarptfn 
LHtt Aimak. Mavriird, MA 01754 



1 ,0 m Stamp? 1795. Oua*ameed wwm ovef $30 at aland- 
a-m catelug Money bndkif nor dei^gtHed:. Apsy-raaft 

Kenmnre OT-97fl. MiHprd, NH 0305 5 



PHOTOS & PHOTO SUPPLES 



ANYONE rain my New. 

easy 14 WkvtOMWm mm. Fodfle, Sra 20743. WWirtt KS 

B720B 



FREE KODAK FILM OFFER Write, fli. Liggetl 25 Russell 
Avenue. Nashua NH K306O 



PL^S. JONGS, HANUSOrffTS 



FREE SONG WRITING SUCCESS MCKt T?jp Nwwrds. 
era sascaFfc*. Nanwiiia, tn 37202 



HUGE PROFITS horn Y W r P^nia. Lyric*, S*ng*, Si .Oth 
Klunro Musiu Gkxjp Dax 976 PM Siml r CA 93062 



POEMS, Wanted- Free Recording Rushing. 

Snoadway P^oducttofts.. Bra 7430F94, Siraao ta. FL 

33579 



MLBIC MSTRUCTIONS A W^7THJMENTS 



INTERNATIONAL VKXJN CDWAMY, bor-mwoort l«l!t 
varnishes. paHa. acceaan ies. athng±. c.aaa&. insTrumania 
txjwa. Violin, gurtar k is Catalog $1 jU. Dept lU 402A W 
Ihtlv^wri? Aw. flalfimom. MD 2^2iS. 



VIOLltL GUTTARi dc . m(it&ri*is. auacsoriea, 

ti^caks. CMdpg, $!-00. InlemalignH ljuthler? Supply. Ora 

560097, TiA$jl OK 74150 



ADCORDtON TdpfllAhdt, Cnrdnvcx Buy DhM Te*rti*0- 
dnia DlBcoonlB, Tfadeft, accepted. Free bmchw. PM, 
Aa^loti-CLftimA IE Weal iSlft Slratfl, New YcyIl NY 
1»11 P»™ 2i*475®A9 



PUNDS, PLAYERS, PUMP ORGANS. Rebuild &ftci Pup*-- 
Ca*a =z>h "How-To" Book*. $2.D0i i^iWidebtei V«-iaJ 
Ptefe. VtoMl 1 1 . Nvw York 1 36S0 



PORCH RRCKlN'i V'aHm CWW twiYP. guitar, ijoginnur*. 
advanced Muatefrecltve Inairublion arwer produced Course 
descriptions requMi C DM M UNIVERSITY o4 MUSICAL 
ARTS, Bon 11215. Knojfyelft. TN 3^39 



FREE, introductory page to EASY 4HJSJC PtAYiNfi, Send 

SASEin- Sds 131107. S*n Dievd, CA 921 13 



ACCOnWNS. COHCERTINASl Button braes, new. used. 
SrAdU, credli CASbglldnG. Box 40$. W*n*n, 

M 45090. CdLklogs 313-755-6050 — SOO-32M532 



self IMPflOVEMCKr 



SELF-Impcove i r ie n I BdC*?1 F:tte Ca'ak>^! FMCN, $13 

fftirvliw T-erriHW. FSHagflHiekJ. N J. 07657 



EDUCATION A INSTRUCTIONS 



TEHMFAPER asislante ifi27d tape-^ available 1 306- 
l»0t cs^tog-H-uah 52 M. flesaarr^. 1 1 322 &dflho i *2{l9M& 
Vn 9W25 (213H77 ^ 



CLOCK REPAIR, O** prddutkifl ehill. enpaypbkt, (me 
caia'ig SdueE 0- aw* Repair, RM M, 6313 Co mb ^txjui. 
Way. Awehda.w, SC 29429 



DCTECTWE tofre Study Course, free la^el i><n, ce^lil- 
gf4*a fu»vm. PrJ-TdMionsJ hwatigMor Sr^iWl, PflpE 
CP. P.O. Bra 41250V Loe Aivgela*. CA 90Q41 



HANDLE TOUR OWN LEGAL AFFAIRS- Be u F^mlfcgwi. 
AcfinHriHed AtlOrrWy IngamEd^^ Hum* ^Eddy FREE CAT A' 
LOQ. Southey^ Career InatiUAe. Drawer &9FW-2156. Boca 
Raton. FL 35*27. {utoft 



PARALE-GAL GRADED CURWCULLW Approved' WV 
dPtHh EriiiWi^ dy ■sorresporpdafioe BLACK STONE 
SCHOOL Of LAW: tO 0 yrmrs *rf Jogjl imMnfl. Wri^ fpr *n*i 
Mtald^ P.O Bo* 79090E Dm. FM. Daffiift, Texas 75379 



iContlmjad on next p*9«| 
















































£DUCATfON & MSmJCTTONS 

(ContJ-T^ hpiFi prgPWbr*S OW*} 

FREE I960 CAREER GUIDE. Earn man mOTMf wHIh 
SuLcwi P-iwfin Cf leaparide^e Diploma COuraes 
Grecian InstrMe, Z63 a Adelaida Steed Wait Toronto. 
Canada. M5H m 



FUNERAL SERVICE ■ homftSludy - 4 month CERTIFIED 
MORTUARY TECHNICIAN program FUNEHAi SERVICE 
INSTITUTE. Bos Hflu, Coeri^d Bsw^i, FL 33*43, AHE3- 
5632, 



UNIVEHSTTY DEGREES By Min SacheKar*. 

Unslnn-;. PN>4 '"ruf FflCtJ Retied Cnrw*:&-P^fl. BP* 
4 7MA6, TyUi, OK 74147 



EXTENSION Ana P**t-Gradu*tfi Award* ft ^hiluauphy, 
Art, Sctente, Botanic, Metficfte. H&meopaitvy, Rfldkmks, 
Bad oBbe^a. 30 su Exacts Curricula Ire* (ajnniiJ $ ' .00 refund- 
able} flegiilar, Susm* Col^gfl nl Tei^wiofcg^ Huc/Umld, 
OMWHI. ^mtK, England 



LOCKSURHING. Universal School Pi Master, 
CorrL-^>i‘tfcnci; Arid Shaft T reining Bfl® Z14652FM, 
&a«ampanbo. CA 95321 



LEARN NwnpeopalhK; Medicfte or N#iuroptfrhy from 
IntBriMbgnaily AjccreCrtad School, let PYpteg&ionil Diploma 
standard. Other cmyki Dleietics, fladioffe E&m&sbod 
1SS1 PrpapectW Ffm <vnn*il 2 Dnlininj BRANTfltOGE 
FOREST SCHOOL. HlghflMd. Danahai. Suascx Lr^iand 
HH177EX. Tele* K246.FAX 0 fl 2 S- 7 M »97 T fl | C0 25-79621 4 



IWiDIESTHESiA, Rfli-pniis A?d Do*S.**fJ. BeaftS, Course* 
and £qh!pment Etearanre Homceopashy iqylpm^rt. im^- 
?raiwi Page oitiiiQciMfl Fl- w (flip mpii 3 doll^j EiteMi£hud 

itwsr 43 &rupe OGipin U&f?raEprlfl*, B^hlield, 

Dftnuhir!. &u£mx £nglW RK17 TEX. Tul-M35-79C214 "a* 
0e2^73KJg«7 Telex 95246. 



PIANO TUNING PATS - P-iano suninp - Electronic Organ 
atjivlcmg. Leei nta edfiii> at home, f ree booh-et. Mites Sryard 
School f O. Sox 19700. Sacramento, CA 95619 



NONRESIDENT UHSVERSIT? DEGREES, Bachelor's, u*& 

kB^ s, BoeroreSa® Accrfl^ed.^sp^rervcJi!44.Crijd^fo«'lirfl 
rspcnt.-Viif- Frtni Jlalfetyrt pjgn bOOkiBE Dr John Bfctfr, 562 
Saulhamptoft ftd Ste. 102-159, fienlHB, Ca 94510 



ASSEMBLE Ereettonte parts. We supply compcnwitB and 
snafructoon* No eapenePHte. Wnte SouBtfech Etectfomcfi. 
8ox 26?i?-F Kenrwlh City, FL 33709. 



"4EI.SAS TUfr«NE CAREERS!" HomMflwfy ■ Ehwry, 
ma. - 1 cr jnQHj overhu-j- - Diplurra Swarf fid. AfflftfiUfl Jot 
Sdtes*L Department PMfOO. □ fe^y, Mansa^a i*06J 

349-2100 



BECOME A PARALEGAL Want With aKOnttv* Horne 
arudv. Ffse caMog. IW0-22ME42 C^pl. UI27. 



HANG TtfflicE qyloiOT teamed with home study coursoa 
Diplgma graced Ameff-cait Tuning School, sffBO folter 
Drive. Morgan HIH, Cain 9WB- 



RADIO Careers. Free OsfcBfrs. Ooii Swl Sox 5B*5. G*lga?y. 
AHwrti Ca^e T3K iA7 



SCHOOLS 



HK341 SCHOOL AT HOHE, NO CLASSES Lew mommy 
pB-^Tncn!:? liilamulign Tji» Ojr $<hh yqmr. C^IM'SCO'5^- 
5600 lywHfcAjW&nc^ School, Dep4. ^345, 350 E. 55Th SL. 
Chicago, II. 60637 



UGAfltt CLOCK REPAIR ■ Earn b*a mnnuy **srk a! home, 
he yotr own boss fo T cwmi® s«nd $? (^ (^pplind lu^k^n) 
^ 5 ; NAHONAL CLOCKttAKERS INSTITUTE, P Q. Bo* 449. 
UwiSIOWn. PA 170*4 GourWSppri^ by ttif Penrt$.^-±uiiai 
Departmem -ot Edirtamc** 



WOR LD WIDE COLLEGE OT AUCDOHEEHHG, INC. (lOH- 
fmtVf Reiach) T #rm toon Free catalog COL. GORDON E. 
TATHM4, Box Deg«. 1 *. Mason City. HA SMI, $tS^F 
$242 



INTENSIVE, fftreat^lQfi Training H®frw Study Write: 
Lry.v . ivs-eaggaiiori Aiaaemy. 4%* Clea^ie d 3t., 
FVeemansdurg, FA IflOi? Candidaie For 

AbsomHi In Speciaiir^p T^hnoiiogT Dtag.^ (AST). 



LEARN NEON. Trie Amsifcfld SclMCS or NEON. 212 Third 
Arefiue North, Mm*wasw$wi MN SMl. pfii2k 33fl-4£w£ 



EMPLOTMEWT WQftMATiQW 



JOBS, Any Slale, Arij OocupaliGfi, i ncluding Go remmMil 
State, Public Also Crtt5«3flhips, Tutp*, Ships. Riverlwale. 
Oilrtse WcFnen-Mpn Wort rn^nih rtpm^h’^ih, U SA cH-i® 
Owrwa* Infantimion TSutiorwide E-fTipftoyfn*m, 

B2CI7PM, CenlinaJ, Indiana 4711 D. 



NEVADA GOLD MltANG Nigh Fay. ixi^ltem BvnafitE 
$2.00 La bo. Ron 201. GoldftkL NV BHT3 



EASr WcrXi Excelled- Fay 1 AawrhWe Frbducm At Hutne. 
Cais $P*4*14»&EJA.»U 



FEDERAL DDVERNMENT IS HIRING! Vp^ir a \ b-H ;c-o 
catejoriwSia.SOOLSfia.W^. i-«fraetiM9 ixl GS1S81 
Bor ^nme^ate rw^Jcnso 



i-ELP WANTED 



OVERSEAS. To f Dpily? FREE Ir 2 ZHCm So* 
13im L» Vqii, NV «m 



GOVERNMENT JOSS SlftMMW.SSOVr- Hi^S 
Cui M) K&«7^0& Ext 1L20CS4 B*r tu>4 rtf <6U?r# b$L 



OVERSEAS ..S£5,H»-£75.M)0- F-ee Rapurl 1 Empluy- 
menl. Box 15750-AV. indianapc it. IN 462 : 9. 



AUSTRALIA WANTS TOur Big Fay! TTarisppftfi^n 1 New 
Empioyme^ Har^eHxxfk — $3 05 Internal Icunil, Box iSlOJ- 
AVj Washingtor,. DC 2em 



OVERSEAS EUPL0V1MENT OWORTWITES. ENoeltont 
IncoTin A Kqw LrTp Fr^ij Ropipfi^ P*pt. T4. ge>: 

7367, Sit^r Spring, MD 20907 



fXCELLEMT ini^rfms Mun^ p^aomhly +urk O^lntfl 
crafla, ElfttlrtWit d=si.-nbly. WMrfkm nuveltma. 504-646- 
2355 Ad # f 1 1S?, 



TOttwvos rmn$ 



PATENT AND DEVELOP Vourr Imwilkm Registered 
Pahmt Agent and licensed Prorfesaionfln Engineer Send 
for PftEE PATENT INFORMATION: E^ry kvwhK Shpyflij 
Hrn. n-chn-U L Mnlfr7. t| RarA&fe Piwt. Suilh M. O k 
HiKh, m 11746 |516> 490^343 



DEAL DIRECT WITH A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER with 31 yearn ot experience 
UA- end ■.nNrfnariprm- patent Bpp^nsi&Dn®. PATENT and 
DEVELOP ycur -rifra will the tKpL L nnnm nF an $x£±r1, Call nr 
write NH rw COHFIOtMTAL DtSCLOSUHE and RECORD 
OF WLNTKbnI. inlrbdudien to induativ. Marketing Flans, 
Owfirgnfli Pncsdu^hcm. Proh?typo.^ ffeflenjh Ftea^ny 
A^iii^btis AW ^pociftiKing in COpyngnis and T.rfld«n^rH 
— LESS THAN DNE HOUR FROM US PATENT OFfflZE — 
CALL Toll FREE l-no-MZ-2726 or Wfile. M i:haai I. Kroll 
Reptile wtf Pm B d Attorns^ - . LfS Parent regsHrebon #2$.?S5; 
171 StHtwell In, SycwL NY 11791 



FREE hEt& Bor .inv^nt-rsrs! Nn TJtafg* I 13 K pmloclaon formp 
Or LXinMjllaHon Alfilialc-i invisti’Drs FDund?i 5 an. 2 l 32 M 
RijbV. Crjlura-:'::' Springs, CD B09G9, rir TriH Free- 1-9D0- 525- 
5S65 



PATENT O ECONOMICALLY! Flee duLdila L>cenMd 
isnee 5^6. Retiet Asewiates. 2003 Fce^Sulac. Blchnwind, 
VA 23222 



IDEAS. iwritiPi^s leebridtegY wanted 1 liYdbjsky p eseriia- 
iKtivriatiCfial expMltion. 1 -300-^304 DEA. ISC-PM. 903 
L*Prfy. PA 1572? 



REGISTERED PATENT ATTORNEY DdhflM A. 
'tfritlesinriga. 414 Hun^erficHdi Drive. Rockville. Maryland 
MS ThBD-74M21*. 



PATENT iwhn for $150 ACCUSE ARCH 1«W 

54S& 



PATENT SEARCH-LEGAL OPINION $150 jDO Patent AJBw, 
ney Frwe Intertnailrjn. 1-600-076-6670 



INVEMTOFlS- ri y&p h^rtt an invgmtori io* ^r 
wrlle tpf free boohtet o* pis-mrip how wt ««n tiaip ycu 
SfllH top . C-frFI, Fr^mcnt. Ohlg 434J& 



INVENTORS I G#n you pflWrtl flnd pr0«E frgm yg^ir Idng? 
Cult pr write id# ydur 1rM ittfttttfretion paLxugfl. Over u 
decade of service. AHERKAH INVENTORS 
COflPOftATTON, 92 Broad Street, Dept PM. WestfMd, 
MH4adH»«t1»CiM 140O334-HS6. M Mw K ht«ns or 
tolatfi LAll [4t3| 5^3753. 



ORIGINAL PATENT CQPIEfe AJrpiotw, Braes* re. earners, 
Frtatwe, Laser. Mcvrapely Revotver, Teiephene $3.M Each 
List: Si. 00 Pflrenfe. Pn>: 33WM. SvHa CA S&m 



INVENTORS ^roTiole your invenl your 5411 . ires by 
Slip armlrcftlESfiS.. t^tpl c-ofll Send Igr hwy drVjaUj. ti? 

Vateflilno Pfot^elknfBK P.D. Bax 293, Muiave. Calttomla 
93502. 



PATENT w*rt& And op^m. Fr^bf upturn-. 

Ragisered Paterii Ag*m. Suatt Haiwsy, 5253 Ey#n Star , 
Columbia, MD 21044. 30^-730-9467. 



■WEMTIOWSWWWTED 



JMVEHTOnst HAVE AN IDEA? Dwil knp# whal to doT 
Call AW tor h-fle anlomtehon kit. Tofe Free in IIS. and Canada 
1WSHHD 



INVENTORS t Ifteii ^jNir^n wing sondu^Bd by CC based 

firm, dll ■ A PCI 1 #xt 38 



reVErfn&H UAHJtfTINtX FREE H*FORtfATT0M. REPHE- 
SENTING MANUFACTURERS. PflJSman. 77 Fwtlon. m 
F^Ark^iJ DiBLriel, Nvw Y fl rk, NY 10006 



LEARN how Id drier y^j- 1 invnMcjn to- salt ur ncanst Frpt 
bdbklei bUlllries prbtedurei, royalty ralwh, r* 1U irernt;ri:=. 
Jteeeiaf Sates CorpeinalKKi-, C-5-IW, FiwrwfvL O fcto 4342D. 



REAL ESTATE £ FARMS 



JUT**H$AWRCE C ATALOG Natural beamy Low taxes. 
Tivs! good Ufa I nr fflrjiilwa and ntfirermrit fstegerBkJi-Olsefl 
RVuMTdrt, PjO. Ban237-P,B«0n*vllte.An 7?ft£T f^li tpfl4rw 
:K»| 432-4695 Mt 641 P. 



GOVERNMENT HOMES tr:>m $1 fU Upftp). DirtinqurntlaK 
property RtfKHMun Call {1 ^§05-367 -BO0D Ext Gn- 
20824 tcvr current rgpc hsl 



REAL ESTATE FOR SALE . . ftoriLfif A I ifihirig rfiL'eaifi. 
ipkp |. camps, all types or wilderness pTbperttee- . . . Call 
or write tar our NEW FREE CATALOG inowcaainu Ihou- 
**nd* 44 m*l «tit*v*k>a* iWtumidil UNITED NATIONAL 
REAL ESTATE, 47EB-PW Beltevrew, City, MQ 641 12. 

Ph: Tofi-free: i -90&-999-^02H 



ABANDONED PROPERTY heOHMATION - Sl.00. 
Ridffehwwi, POB frrt-P, Glen Elten, CA 95442 



CAIIFORNia, Lola. Acreage. Down. $40 fi&mhly. flax 
3$291. Lm Angrtw.. 9003S 



FREE CATALQGS-FLWsm GEORGIA. Hm Land. 

Btfsirroswa Pteaeo Specify S?esle A Property Fve*&fred 
COUNTRY NETWORK, JMPM, Gair^^rite. MO $*S5^ 
4632. 141 7f 679-463? 



WVEHNHmTLWI 



HOMESTEADINQ is AVAILABLE AGAIN *9 acre Home- 
5 ita? CatHfisitee and : SO a?re A^ricu^ural Homgsiia5& are 
flv^iMab kisrerinysi slflfe 2* hr infnrni^iicn C214)?7249C0 
OeiytzHtf insLiLr "i.iun-'i;. pidkjrea, n-.apa. ilalt by MtHti* -u-pU4te 

fiend $29 1u Homealead 0 .j-«. 1732-7L Graza Vui*y 
Cri IcH-nie ^ 



SOVERNMCNT LAND OPEN 1 T> ClAIM. 29 to 40 acre 
lireatKjr^ awaitehip fm giFremment tee In Aie^a. A mo- 
nit, Arkftfr^t^, Cnlilnrnia, toar4dp. FNsridn LTehU. 
rn&, Mi5fliiiiipi(:i Mortfi^la, Nuvflda, UB-jsiw, Ontgpn. 

ULali, Wyoming. Fur Lu-nptere MmClkH^ mupa- 1il-ng 

Bwirifi and letef^ofte helpline send $30, *r ior mdre jftfgrrr^ 
t+on send ti PijWIc Lane t T-ite. Box 2062 -X. Qraaa Valley 
CfiMdffim 95§45 



WVirWHOUMI 



FREE INFDRMAnONrl! Everything Mw Whotewik, gl- 
unique gM Ldldlug. Insert. a?19 Lmwnd^e, KanraC-Hy. 
MO 94 197 



BELTS, Buttes. Hat l acs. Jewelry Moca. Ccmpteie line 
9<Mm B#5 PrpfrtT. tonpMH? dwMtr s«?1 up. to®r 
Citatgg S1.0&. At^h&f, Btrt 3655-P94R, Ndrtb Frd¥ldtKr(^,Ki 
02911 



WORLDWIDE BARGAINS . Imparts - OrtpSl:-. p - Ctddh- 
our - 5 -j- i J Li- - FreeNa& - iSlanpec tnvatepeL Mar-wei 
&ok l7l7fW. Highland Ibd 46^2 



CLOSEOUT Jewe.y £ Crah Suppitea rcmaiug 25 «k 
Roussel. 107-1631 Dow. Arilngtoo, HA0G17L71S& 



CLOSEOUTS? Piiouu^ &rtpw WhpWirt Fmfere?? 
Iri'urhiaiida^iainp DON, (hur 201 5£K, Fended, Mrihigan 
46320 



BARGAINS Dpi p* M;piy Fr«! Uqul- 

dtlKinu .Ct^WebUlS. JpbLOt* -5irtflAfiSan¥i» Fn» 
Deu li. Ban^ainh u Rtem Oppu r butiltoi . Bpk 14Q8-A, hkillemd, 
Michigan 49422 



EARN MONEY a^ing ^e»5um^ pffl^ry. 

watthti-Buy Direct 13CR4 Retail. Cetalqg 3 1 00 

APKa-FM. 90 Greenwich Ave., WarwfcH. fit D2E36 



WHOLESALE steam oeaft&fs, pressure waanera. uerta 
and accessaries ' -630-5? 6-6365 



tto rthmed &n next peg*J 
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eyy it wholesale 

jCoritlnuiri tram praadkig pay) 



CLOCKS, VUATOtS, OLD GOLD h 
JWBI ff 



LET The Sovrnwi&ni Finance your arrall dusi-neas. 
Grsntsioans to foOG.OM yearly rfw pecd*0&d message. 

m*4*mo .khi 



IfXTS of wholesale eouroBattteisBout merchandise. |a.0P ! 
SASE. M im Gilburi. ^ Home, OR 973» 



COTTON RAGS: Wide Va-toty Writu Fw Btoehym. 
BcrtahiFn Product Bo* 03545, CMamJ. OH 4*103 



ADVERTJSNG AGENGES> .ADV, SCR, 

MAHJNC USTS 



NEW ACTIVE NAMES! IRXED STATES! IMMEDIATE 

SHINEHTf Adhssi^ Label* HOTIJNE Opj>Prt^¥ S**t* 
lOOSk?3fi OTHERS JdwM. (fra*** M. 
Sfteltey. 30 03274. VfeAMCi'AniEJt Hfrffla m 



NEW NAMES DAILY! FinK order "TRIPLED FREE1 9AME- 
OAY SHIPMENTS Adhe&ivft tebeSe EaHje^ owKrelunily sotfr- 
«.»0«:»ni4:1jD0(H»;3.0QV^;^00nrE; 1G.OOF 
£139 LET-MASTERS^ BCu 75MfL WMliagh MY 17793. 
Vim-HC.COD ra»n cell Ha-35&46fl4 



RESPONSIVE, HOTLINE HALING LISTS - WHOLESALE 
PRICES' 1D0V DEUYEHABNJTY GUARANTEEDl DtHEcT 
RESPONSE, BOX IM. ORA SCO, Aft 725M 



BUWKSgffVKK 



AfCORPORATE wilhoul legal Jpssf Frw booMtl IhelLs how. 
includes te?™, Call Harwd Ehiwteto Sennctt, *w* 600 
J4S-CQFtP- 



BUSINESS PLAN ON DISKETTE, BliPlM*uWflr™ Rw 
vn template fp* Ifiing »p4M. inEr^Jptirtg prtdt*!*. PC* 
Mac-niDHh. 904 i>ayn to rfn a tied tea! Loiua of Excel linarj- 
t-iflls $9S.»plua Shipping. KKW42-7373, 4 lSB+l-»lfll 



MCQRPGtiATE IW^TA* FREE NEVADA" — Fllwcy. iftd- 
nytfiiiy, prasftjfctdh ^ beats Deteware!) Even IP yin* are already 
Ineoflporjted. grvM benefit* ior you Aipp q£Fiw end 
yiW*. Pgr frg+ litef*fur%, chQ 0* mite Lau^iln A*»£i|te 4 

me., ipoD e. wim^n, ca^onCiiy, Hvaanii. t-Boa-64frfl»e 



RUGGER STAMP! 



RUBBER STAMP HT - MWa VcMjr Own Rp™n*t 
ChM*jad‘ RflJW Prcckittttt, Eia.n 979W Peek Slip &titeSft 
New York, N.Y 1Q2I2 m + F-H $2750. Made in :he U.SjL 



reHTNG PRESSES!, RUBMH HAMP 
OUTFm 



TOUR address 01 message printed otk gumnwd and bbU- 
tliclc labels Frw^muter. Ifort^ra * WteitoO*’ PM. Lgl 6 . 1?00 
Robert NArdftrtttrt FW., Winbktfflfe. QA 30603 



MAKE RUBBER STAMPS. Mighty P-crfHab a Ertfl DefaHs 
Stpn-r^r. PO. BOi HWWGX). TfcfflW FL 3362? 

TYPE fw priming. Caiatfl ti oOdeducudie lit order 
Quaker City Type ao 3, Eto* W. Hwybrwk. PA 194U 



BAROQ Type Founder* Type and FM$&ser Sump? cata- 
logue Wwl t? 0 O tetoteiafeHe s>n tir^l nrdr-r P.O BP* 1 W 1 . 
Benwrrwilks. iOlOSi 



TYPE nnd *gppl^ 1Q0 pao« eal»lag. 12.pqr dsdutm&ia 
Hr# grdfi-r Afr.'mi Type, 1720 N. Mutfrlield, 60022 



RUBBER sump supply catalog Si. DO datiraHH* Ural 
erdef Siar Stonp. Wlas^i^id, ChH^gy, 



mmm Presses, ra* and used pyis^ies L*t Sr M. 
rurnhinugh Prinlorn !^jpply Mechani mburg, Pannu. 17D5& 



PRitfTTWj RJPPUES 



Printing Lc* Prl Writ*: NtfiQrtwtt*. 0U 
Nnrl^i UiJin BkHSTttlntfto*, Illinois 61 7 ‘j ■ 



GTHHOfTW 



OUVEFt HaU Nfeflit OmfdrPr^wnSs Wrtig tor FmCHHog 
1361 T Ntsrth Awwiufl, GaevidalL Arizona 653C4. Cal? 1- 
602-B43-6^? 



FREE -^enlffa of disflmci™? gifts mgspniiirfy pnet** ideal 
tor *U agim Appi^. 153. Hln&dite, lllrwls. 60522 



EMERGENCY ALABMLITE Sl?9SthKkti r Mtrye enler- 
■nO. PO 0W< TOl. Can^n, AH 7171>1 

ENTERTAIN yPursM aitvara #?lh Bupaji joksal One 
amm tor *11 ages 3 <ffiartasnl cciliiwtpns wn n p^r 1 , WO 
g'iial jgk«+— Cihly |2C lmcJ - all 3 OhJIeCflOnS $49 pudtpmd 
iree details. CummingVWare. Depl 01. 209 Karw Court, 
jotsfw, Si OSS 



BEAUTIFUL Unique Gilts lor Every Occasion 1 22 * pages. 
fulF ootor catalog' S200 ReAmdabl* wHh IM 
larUgn LduarantifriJ 1 BnlluiQn Supply. 2717 Edison, Gift 

Catalog Dept , KEamAm Fails, Oft 97& i3 



HBHEfiT CASH tor So3d. Jewelry, Spld Teeth. Ring*. 
Diamonds, Wulches Si^ar. Plalinum. Mai ^nicltfi Trday 
ft'ee g»t; wrth lnSflrmatft>d -PtfoagaGdld A Praeious MeraN, 
10 ScKish Wabseh O&pt. 12 M, Chtcapo, 809D3. 



TAKE NO CHANCES. DSal with avjesi rrojfl rthohlr -irm 
in old gold business Es^abttMed Wi 1934. We buy Gold 
Siher Pratsmifh, Otamonds, Highest Ca if Free intonma- 
llgn- ftnse; Jr.i&kpiln*^ ^?g.l MpdaflQn. Chkjagp SOffi? 



JEWELfTV, rrOWESy MIWBtALi 



GEMSTONES. Bihr^in IikC? »t Al JOhrWpn, 7^7 Ngrth 
Foote. Cotorads Springs, Cisdo 6D909 



EXJQUBITGLV designed jewalry. Free casatog. Faat>?dni 
Jwfii ty, 4363? privo Law. Lsncaswr CA SKP&3& 



TREASURE — LpcW qnrfrtf*' mi hr irway hlIH glim 
sensitive tacatdf— hreehura Ire*. F te iasrcft ftwk n t i . Box 
27Q2FKM MCl Tampt ftwKS*3366e 



FIND Coins. Jewelry. Gokt Nugyuia. hew Patented Pevolu- 
iiona'y Device free Catalog. Gardiner Eieciromcs. 3131W 
N. 3Hk Ava. Suite K . Ptetenix, AZ 65017 



PHOFTTABLE OCClVMtTDHl 



PiASTEFDCPAFf . FrofttetHe Home Bu^wss fflM 
Atokfa Awniisbift CNflalla, Lynnatla. 1155 1C Mkmtoa^. 
btenter, Ohio UtiA 



FREE intormahon stader \ AHemaior Ftethiid^rig Bdk 
4^. Seymour. TM 3TB65 



FHGE Bmciwffes F^ep^ir Air Conditioning, ^rigerration. 
<5» lull insn^tlpm ttoi^to. Inc- 112&2 

GOPdlhflM ElallWi, TK 75229. 



HEPAJSH lawnmowar s thousands or parts and Loo i whota- 
sala liti 504. ESwKkjer'A PM. P.0 Boa V, ftorl Jarvia. NY 
11771 



MAKE MOWEY IN SPARS TIME. Earn Generow oommn- 
*Mcs es r aubKcipdtgn wie? rnpfnw^^sifhMS lor hiding m®^ 
ixtEKA For lull dtiai i. and instate Up m, sand tM| wlwilh your 
name and address to - POPULAR MECHANICS,. Dept Ati-M. 
250 W s&th SI- Na* Vgrto NY 1OT» 



$M£mEN-um. 



MAKE EXTRA MONEY DUftlHO YOUR SPARE THEi Earn 
cpmmL'^aoii^ showing «jr«yplvig I«up d CatemSar?. 
P*ftt 3 nd 04h&r pppulM AdvOrtqHng Grfl*. Pramyrf, perspraot 
Hi vice IrOrti AAA-1 firm Our Kfth year. No O^petiMIda 
necessary us ^vestme^i or CDllKtions. Set yaef uw-i 
?ioy*a. fultTime PortHvhil' WrhJetd <*ym PeskA. NEWTON 
MAHFAClWWOOMPA*fV 1 P*0 HPUC 6 .Ne-wtori.towp: 
50206 



MANUFACTURER otaFordflote cellular iekphones(H95;- 
nw»Si aelesman TRDL. 60 ® 5t3Cr?. Kjennelh C4y. Ftondn 
33TO. 



AGENTS WANTED 



MAKE MONEY IN SPARE TIME. M a SubSLi-puctn Sdles 
nmtefflwlfltiY* f®rr MmQlnq national ma&n^inea. you «n eem 

DNFPW cnmmi.^k^ns whUe toaming lha Pfl orf 
Instruflions and Supplied wll be senl 10 yoti F«f*. Sand this ad 
Ndh your fwm and address to. POPULAR MECHANICS. 
OiP-1. AB-L. 35 s w. 55th a., htow Vprt;. NY 1M19 



BUSWESS OfyOnTUTJTE 



TAKE CMM44 Qi*r* W« ^■^rthip 2955 bwl^mg 
»p*Ci«Hyp*odvCttUw«fl bNowwhotoutepncrt. Inrtmedi^ 
ate ddtyety Sped totter tiunw busm™ op^ftunlly. Fret 
Book. SMC. S40* Ue Solo Avenue, Dept. 20-06. Chaai¥rtJPlh. 
CA 913114 m 



HKSH Fralfl* T-Sterl*. Caps. Inexpensive irMtster ma- 

clunw, supplxa. Pt*m, fiui S^SJ9|GC;^ Tampa, FL 



^ JUNKED TIRCS'I Si « Pounds Send Hlamp LeYalteyTi- 
*. OsiTOfd. FL 32664 



TRAVEL FREE! Hgw Ip Slrirl ^nd Sucteod isi Ytjw Own- 
Tr-a¥#:< Business. Only Stg. 95 [205 page h&Fdeov- 

er|to; Tycoon Publ-^atlons, Sex Apasho 7*Fvct*nn, AZ 

m’m 



S100 & WEEKLY RUKME EARRINGS. LteiEUie plus 5nv 
PNSE5XW Flgtttrby s, POa &W, Alix(md’te NY 13607 



OiT Pud &y CoiSeclHifi Agency Expes»nea unnec-Msary. 
Wryte- NOC.761 W. Ciak.iand Park Bhd 12SP, R. Lewdardale, 
FL SHIS 



$1.00 Ul?rt<&9 ygnr name to Hi Dppqrnlunilies lh» s«S«e. 
V4MDW1. 1M, 131W MWMirtheWfcy. P^lwnL OR 97231 , 



CONCRETE Ihtefl&ck Pavmghlocks plesaani. ptoteaLrla 
Bidhud Business. ApproiwnBlBty 1700 Investment ra- 
04 tjuiS: B4Ch Ensir^rlng, 1304-K. MaMl*. NY 

11747 



CAB. OETANJNG inatn^sicHns^machines-SLippIfet- 
Paliihkto SrK*™i$«KH4M116. 



RECYCLE METALS. NO. tt&T BEER CANS' Easy $456 
wDckiyi Free inSprnisboai Ftoeyctef. Box i?ii4, FraffWim. 
™ 37D65-1J-14 



t2» DAILY "CHROME PLATING" Auld Pans. MblOiCy- 
dra. inwipensiue.eMY. rFnMFinfwmMidniC^etiieftlaftng. 
Sox 22i&. Waldorf, m^mui 



HOG - $506 weekly— AT HOME I' no gimmicks ■ Gatulfa 
FREisl HcxTKmrorkrriis-B, Ben ^3697^, Margin. FL 330B1 



tK,0M LOANS INTEREST FREE1I SetreS Federat law 
WIPES OUT DEBTS t! f>*rt;wa FFffiElt figx 

636679, Margate. FL 33063 



GET PICHJf Secrel law smashes dedts— bring* C^h, 
C>»diir FREE irportli WMrthKivB. Bon 4036, Pdmj>anc« FL 



PROFITABLE Gold Foil F*fiawtti P*iwnriiia busiMta 
ceto*. pencil*. mMOhM- Fiee detail* Sold, PO- Be* 
?496^aa, t fl 



VINYL'S where !he mensy to! Protoseiffteily repair. rMte- 
igh, ?ewrx?r tomrtone-. Qiack, easy Two s^nai: JKs ^odt aday 
earn ydu $1 ,-DQO a rntnOv Hdi-tm. can. offktekw nMd^r^in:*, 
unhm iied cuBlamanL 5ta.-: earning a - ier a tow pmrtir.r 
free VIP. 2dC7 Mcnlicme, Chifiag*, 60613. 



BUMPEFtEfTlCKEH PrinteJ Cham Etortahle. Frw 

DeWib Buiripe. PDS 3273-- IGCl, Tui^. FL 3362? 



HYDRAULIC JACK REPAIR MANUAL, CATALOG 110 DO. 
HYDRAUUC PARTS SUPPLY. BOX ttFWWNsVftii, 
TEXAS 7652041 £7 



HANO Tupkiwj- quicks teamed wish norm study -coofses 
Diptoma granted Ami^nan Tuning ScNtol. lTQSO Talto* 
Drive. Murgar Hill. CaJll 95037 



* 40,000 ON to ACRE! N*W 

plemaf 1 . piocucal! Free intortnaflto^ Robin's, Scu 1314, 
FnrWlmL TH 3NH&1214 



LEARN SewTjyj MaLh-i* RL'painng Man. Wn-nan 
LuCiB'ivfr Pi DMS, GreSil -' 1 Curreapundtnce Suhnnl Ddh 
S3S4, Sipenoer. Iowa 51301. 



PREPARE Tax Rulurn:; Earn hwph N rws. a>grilH4id work 
Train et Iwne Atoedred Program N«idhal Tax Tro&fcsog 
Sgiiwl. fcto^sey, New Y& *k iDSfi 2 



EJffRA INCOME. Assemble produett el home. Nd ax|tei i- 
enca Deta^ i-3-l3r57fl-75D0. Ext G9S 



110.PDG MONTHLY Taking Pj- jtographs al Hbtftoi QM\ 
mex-xdad rrtessage; i.SSj 67+^155 



MAKE YOUR DREAM COME TRUE. EARN KO.WO YEAR- 
LY RE PAIRING SMALL CRACKS W WMMELDS NOT 
REPLACING THEM. CALL TOLL FREE 1-40b4Sl04t52.1 OR 
WRITE t THE GLASS MECHAJiX INC., 1D17Q NW 47tti ST, 
SMNFftS^ , PL MS 1 

1AJM7 HONG KOMG-TAAYAN Product Cheep. Small 
tot* Soma sampleB tree Hay&or, Bex 1M-SPM6, Yrdu 
City. GA 



AECONIHTIDH RATTER3ES! Easily Earn Hundreds 
weeniy Untold Secrete Free Intonnarlkiin Bahery Dutte:. 
Bi?« mOM, Higkofy, N.& 



CONCRETE Bkw# Uachimps: Catalog 91 m Ha%rto Ora. 
Bus 3746 FYa^d Cl-ty, SOidh Dakota 57703-3740 



I1JHN WEEKLY AIR TOOL REPAIRING. InssructlDhl. 
P^rte ifid Twl* WhotefBte. free De4Ula Box S3*. WKJhICa 
Falls, ¥X 7B3&4 



GET into the n^ost unique printing busi^eea dw world- 
Start Iron* yetef heme-on 5 lull tw part inrw bas^s Pnnf to tulf 
culur on paper, fabrics, rrefate acrylics mylars, rlc Can to I 

Irae T-BW- 223 - 1596 . Cbh Equipment Inc., fit. 4 , Turrw 
Ptaja, Mxirw -tHlftS-, Ask ^sim Sulltosm I&oirf our »iw htaina 
TRp- 



1 22 POPULAR MECHANICS * AUGUST I96W 



iCostlnuad An n«»1 pngs) 














































BOBS OPPORTUMTE 

JWS WEEKLY! I HAUJHfJ FROM HWE! Immediate 
Oppgrtwmiy I NO OWigUbHPfii MLC. Bo* SPW, D^n^ry, CT 

□Ml a 



flJHH'5 POSSIBLE. FREE. Stemmed aMfcHM: ProgM, 
Box 9324a, L era A/igritt. CA 90093. 



%aStHKl From St^umt* F«?l P»y*Of?0 (W^ P^n*rta;i 
H ■telling Pwf 11.00. f Refund^ 1 , WoodVwft, 

flnidflewater. Mw 02324-2299 



H0M£ *Wf SHOE BRONWG BU5JIJCS& Potential 
Mrtilmitetf FWE UtfbtM hterAlure NB-PM Bq* l»t. 
Sot- ring, FL 33670 



HUWfl£OS'wo^Jyefl®iy AB»mbte PROVEN products In 
Few Span* lime No experience. frm Brochure Council, 
So* 222? S*terctete WA 96383 



BATHTUB HEGLAZIHQ, product sales, oarV^e anc trail- 
ing. Can Unique Coatings Cerp |+U*:- 94S0072 



HAKE Nigh ProM, Hot S*Hng Liusns* Plutes Signs. 
Yaturugle, P.O. 9u Z4966JQQ, Tampa, FL 33623 



HAKE RUBBER Starts. Highly Frohtahte Fnw Detail* 
Slam par. P,0 Boi (GCh 1*r*p4, FL 3362S 



EARNINGS UWiteitetf 1 Wait Dur burster alar*! adverts 
FmtfilA from home! RBM trfprchurasMrig. &h 
Chicago, IK mb 



VENDING RUCHHEB. No s-iii^u Route* earn irmai-ng 
prtiita "Big Cititogyij FREE P.$Ffci^ GbcfKWJlM^, 1$3D 
PMB Greertspfing: Drive. rimofudm, Maryland 21D93 



FREE BUSINESS STARTER HIT- CAP, WW K St **W 

WSHiiiajflw, DC 2TO* 



MULTt - letel rTteilorder. Super ^ppomwAly O i Naii-W. 10 

GhK Lam. Suisun Oh 64SBS 



BIG BUCKS H TEDDY BEARS! Manual jrer Sttha 
Dtetebute*s Wlw WINi Id Evnf10O,OOQ Par y«r» fdl Free 
1«M»0ieS Kidw Product S5G Hwn-Atack Rd . Farm* 

sn^ll*. NY 11T# 



TAKE PICTURES ter pfOUt. CaRte^a VAHyntt, BOX 771 
Lamar, COAltiSi 



ASSEMBLE PRODUCTS At r KWE. Many Opporlunilies 
paring High Week y Frafflft presently available n^ifiotif 
*ntes*mepi Write’ @uslne55fl5-S. C.S 9(306, Bekhan, New 
York 11510WB 



-'IISOlDOQ HY FIRST TEAR." Hc-ne Mplk busirrara. 
Spofn-I nnL L r rw brochum. MttfarCrtffE, Dttfj' K*B. Bof 
301113, Savannah, Georgia 3H1D 



1300 A DAY! taking Phone- U -ders. Faobte CHI You 304- 
7786671 Ext L£4> 



HAKE HOMEMADE BOOKLETS, | 'n earned (167&X 
With mine. Free inftjfmHion. Fatepn. P.O Bna 5320. 
Soviuville. Tit 37W 



HAKE (7,000 Mnnlftlr » Loen Sr<**r tfe Irweffhnanl 
F roB DuEaibi. FiiWidil. Ed Ok 337^A, AnihtiM, CA B3 SD0. 



HAKE 110,000 MONTHLY! Easy! No IfiWfhnettl 
MoDdwsai, Bdk S42S-A, Diamond U*r P DA &t?5S 



START YOUR Own HtC« RETURN - few meafmwri, 
ovmar-oparaieO business, ut as I ! tit® as 1X1 days. Sand ret 
rrn* natnitsL Empwf Agua S^ttma. P.O. to 1H6 l Mamck 
Roatf Seated. WT l IM 



STAffTBfG A BUSK4ESS HADE EASY on aimmi nolhmg. 
y«1ii FREE cfelaite Edpn fi^rpriwii Shwi^i 

W±r Sun* M21, RHMtdui Cm. -Bt33fi 



PIANO Tuning Afiadam^. 261 Ofrunan^a. A^xandei. ARK 
72002 Eaay Hi jto iFWIrucfkns, Too4a wduM, Vis*' 
k^wiWrtSJieS 



HOME Counts. In, Sharp«mngL Kri, lamping, Mat> 

ing fflon^ iwith oompulBT^, 34dh*«rit books ^nd eounaa 
Swd $2.00- lor coinp!«ft* detail*.. FI it S Publish^. KM 
Phy ufc. Gwiro*. Tan* 77303 



1190,006 in 13 Manlha GUARANTEED! Qr COMPANY 
pay* you Ifi.DOD CA5HI SA5E. DR^M, P.O Box »“ 
CCdWty, Alt. 7KB2 



Ed i jt Money Repairing Aula W-mu'teidi Supcrt.^g and 
Fma infcurnatkHi Glass Pateh, PO ttos 2*3. 

Wcntfcrtlg. AR 7165* 



HUGE PROFfTSI LEARN YCfl CLEANING AND REPAIR, 

Awd Winning VltJeo V4 Tfeimng Manual fl-voiB Sf 
CHETS! Pftor Exp*rt«M» Unmowwry Frte IfsflO. VifijO 
Publioanons. 3540 WUHiira Biyd. Em 3'0, Degi. PM2, Los 
Angate*. CA0DB1O 

SUCCESS in your OWN buaJrw unlik&lr wtlhnrl a 
busines* pten. BL-sirwa* Plaiu. Fiae derails, Nopswortny 
Internal h^nai, 274 Cree Rd Sberngod Pick, Alberts, Canada. 
TSA-^32 



DHUO RAID SWUffiS: ftuy *d ch*wl Cp^. ^*5. 
boaiaJftTni*; SHJun*fcBo*43»JULWrtCoa^ 1 791 . 

PAST FOODS PRORtS rtaraaraTio^ growing demand. 
F rea intenpotlon. BJ Poo! Co., r.O. fic-s 5366PM. BeavaNon. 
m » 7fi06K536e 



NEED MOH6YT Wa mad dtflnbutor* and igpb in UnM 
%mm Vt$ dMJ worid IntsrnAtHjn^l. Qox 3196. 

Qtend^a. AnWPAB6311 



DISCOVER FLEA MAFKETIHG. HAKE RHO^IMO 
WEEKLY PART TIME! EXPERIENCED DEALERS SHOW 
HOW. ENJOY YEAH HOUND INCOME: JOB FREEDOHl 
W flfTEi SOUTHWINO, BOK HA, OtTtfVA PL JlW 



UAJL0POER OPPWTTWTTY: Sfcart proUtefai* home Oust 

niv »Jlhgert M|«riW4 gr CV*14l. Int&nrnsli&rt !r» 

Qkrtf AMDcidlHi, PM 45S, MutMi, NJ 67M5 

FMAHCIAL INDEPENDENCE! Ho* 10 SU-1 inMl PHOfTT- 
ABLE hHMU at IWN. GUARANTEED. Fi*e dfitBi'S WhlS 
iDday. Boa»y Pubi^otg, IPMfit 900 Acorn Grove Court, 
Teiietuww. FL 3^12 



WWI GROW EXPENSIVE PLANTS. SELL FOR 2,000% 
PROFIT. Fuse inT^j -rtnuTiun. C iinwbif. Bax 306-M6, Seminary. 
MS 3W79 



STEAM Cteanmq.Poww Washing, EMy Work 13* ;n 11 « 
^nr. *u normal Vldw? shd^ acvumJ J&te p*V* rveiyihlng 
■ptHj need. 159.95 or send $3.00 -loy Internal Ion. Model Cnj 
ttew, Rt 3 SOX 703. Hell It, AL 39264 



PROfFTAflLt MAIL ORDER BUSINESS. Sand tor FREE 
*rrlormaEHsn A^am AaaMiatea, tlSJO &«M«neck Cr. Rd., 
Suite 14+7, Sheridan. Or W n mm 

HOW TO GET RICH SUYW. Slari pari-tiitie hJWqy^ir 
morre^-making bui-ness. Make r969 tht tast year you'll aver 
be abort ot money. Free Intef malioa! ?. TomotonlA 602 14bfi 
Sheet NE. Winter Hawn, FkifKia 33flat 

START Your Own High (telkrft - Low InvBsImwnE BuSirtnaa 
Refimshing Pool A Patio Furniture. Far intermaitan Send 
To - Th» Charring 339 £1 Cver*flaE H^liwRy 
Trteniw. FL MWT70 



EASIEST w*ay la mahe money al home Slog putting rt oftf 
Ftesulls guaranteed. fn» Iriomatwn, RNI Pirttalwna, 
Bw 4iEL Oepl PMflSt?. Warminster. PA l6SrT4 

£256,09 WEEKLY! HOME ASSEMBLY WORK! WRITE. 

JO&5-& BOX TtJ, EARLT04L NY 1 Kst 



ASSEMBLE Jewelry. We pay £256.00 weekly. No anting. 
fljcpef«TK» BASE Crafts. Bou. 960-ML Pinaltafl Pads, FL 



£50 0X1 Yuriy! Salt m^Att by m^K Free 80-pagr nanuaJ ! 
Ou&JIty, Be* 13D5-XP, Seal or a «Y lira. 

LEARN MRP OR fl^LWHNQ frt* MiOfrYlHiOh. 
SUrtrOralE. B*k 127, LinSdOwne PA 19050 



FREE REPORT rm#lf hdW ft Y®mg 2* W OKI uukf* 
Hug* WftOa erf monry Operating n uniqu* Lam* business, 
right from .Vi krlchon latte. Wof ki Imptifla 100,000 Depl. 
PM-1. P.O. 6 ok 139. Sieriing. Virginia 221 TO 



GET Paid ter mating kilters! Write: PAASE Pta, 1*1 
Lincolnway. Nonh Aiawa, IL 60542 

BECOME A REAL ESTATE APPRAISER. (KB.flJ Plus 
patmtiiJ. HQM Study. Free LiEur bIur r&Q- 223^5+2 Dept. 
HJ127 



RHANCIAL Hew AeamuLHe WMh. 

Provan RwuTlx! fro* Q«I*1I* flcii 

Birrranghftm. AL 362D6 

MAKE SI 5 900 MOHTHLYr EASY] NO INVESTMENT. FI- 
NANCIAL, BOX 11S9-PH, POffT WASHINGTON, PA 19034 

SOD dally w>lt i PVC FWvMuM Luey tun hcrrr*ba»d 
mo^flym'Sking-. frm ntport: PvC r 7?lPl4. Badte □ round. 
WWMiigten-jaWMaTTi 

EASY tiM MOMTHLYt Buyin^wuing used cay* Cspara- 
lirntji. FREE urig^preitipn AytoneS. f^k 0™, 

FNandfiMOfld. TX 77549 



CASH iA pn the billion fofetv wdo m*uiwii» auriujn 
Ikiuan! Easily tern StOQQ't wwicly tethOul <«piMI Fte* 
report Aute, Bote 4Ci, Chilteh, W1 53014 

£6,000 WEEKLY! Guaranteed lapOten FREE: 

Guide to Unclaimed Fnrtunw Peragcn teduaihte. 230 iC 
CwvKAL Sutte 466, BMffbnA TEHAB 73021 



fl«»» W DAYSt Wntterv BiMrvmHi Win U.SA Nd 
ntwalrtlwil 1 Eraryl'nng huadtsd k* ondoaod 1 Send £l*95 
I2i3t FSS-TS 1 S, Pam Vaden, 9903 Bar-ia Morweai Bfrrf.. Suite 

*4, RiTVTTrty ridlfl. ^ 



TW DESERVE RESULTBt Ctow ft^n Mod* Thrt 
Guuamee Money in y=^r Home Ikiiihw Fnw 

DeiaiL* CHecP Publdtvmg, 1037A Muciictt Sotirgi Drive, 
Gotembia. S.C. 2sram 



MAX URDCR TIPS liiow* your pit^l Sate r>n Printing, 
Maying, Arhteriisaria. eic. 10 r^pprts, £3-ffih GAF (EitterpriJe, 
&5m ei &t.pm WMoOtl. CT C671# 



SEU MAINE LOBSTERS BY MAIL De&wnad Irte vte ftir 
ei tprea* Maxe up ta 15.0C0 weekly Free deifela. Fern 
Tramps Box 2S32. la Jolla CA 9I03B 



AUSmAUAS' FINEST ftjy dltea-f^ir>d4te0ten 1nn1»- 
Sic hirfttete-bWfllt 1^0l>»4-.335a. 



13- YEAR cm mares i^OO.'XC! Tour kid* can maXe b^f 
Bucfci teo Hodiat secrete iweated. Fte« EtetNfe: YMMC. 
Box im. He* York, New York 1Q16M02T-P1 



IDEAL HOME BASED BUSINESS Turn Spans Haute into 
G»h, EmiH hivwrnwnr gidrimg Cpgkdiluriilyl FraeDetiita 
Ak«Win, Box 4606 5PM, Wuruugn, TX 761*8 



MAKE HLUONS MANUPACTURMG BATTERESri! free 
Detail EvedME, Box 365. Bogota NJ 07W3 



IM PORT ?ls part uppurtuhiCy, o-ulir.abk: wbrld-wide, maal 
ordw buadteaa horn home, wdhout caf'tal. We s4^p £Han ter 
no nsk enamirtaiion fcxper^nce u^nece&M.ny Free Peport. 
Meli.nger. Oept. C2 tm woodiarrd h,ii s . Cakfomte 91367 



BTAftr a Super profitable uusmEsa rram mteh. 
Free SubecfifUian to Opportunity Matjaame w»la how. Wt>lte 
Oppoitunlty. Dftpt 5 N. Miorngnp. Chfoegn. rt 



READ Books lor pay 1 tiCOalW* WTte. PASi-GFS. 1*1 
UrtMlimr, *tarth Aur^ IL DPW? 



EASY ctaflete Mrttching p*Wl Home ^ommwmiy spare 
StdiB Fret package! Pri Lure Aaao^ialci, Route ? Bof 93 
Smlrhreld, N.C. 27577 



TOG MANY GPPORTWTIE^ |h* mail 

Oiixjnflg* cOntepI ihsl wprhsl Fiw F*Ctt; Comc4#te 
Concept.-;, fe-xi 201O5^PM a Ariingkai, Timas JSflQft.1 0&5 



MAKM& H rich m Lhe '9iiC'5 Finw detail Des^ 

WwWnp Pub. Dept, W. Pko ©vd. Suite iffl. las 

Artgelte. CiMOrtte 90035. 



HAPORT - EXPORT. H PROFITS are EASIER thwi you 
think 8ook^ea#rfain*how S3. CM- Sohsl-aciKHn gi.i^nteed 
OteeH Mterduimtiing, 31 North 790 Etec. at GpmSP. uwt 
94770 



MONEY Making Manual ihbwa hoe- to atari and aerate 
your own very promac* home bufiines* wilhoul eeperf«nce 
or capiial Fui or Part time, inlbrmahon 11.00 Pu siege s 
Hanaliiig. hjbliilUfKJ- ABsectevBe. 533* Street Oepl 

I3i BA, Tortinb^, Ohterld, Gaimte mH IM? 



ESTAJUSW prof iMble matkjrdef busiiwss al home FREE 
DETAILS. Write trtfr. Artrite Enterprt***. Sv4« 301. 1» 
Ddrih* Dr., Hhndvm, MpSeJ- 02339 



WGHtST profit! mtormariofi MO- F W report Kmctel, 16 

ToyOri, Skihte &prijB#A C* »1» 



■ HQUfiESrmNG" 350.000+ P^emiftl, l‘te Dm K EOG, 
Bps TICS HKMV Owrt. 07840 



SUCCESSFUL enhepmneur teteftl? money making hi- 
titrtt. Fv*« dfita>Li; MjLbdnr CD-. 4*37 BrM LM. 

UDcastet. ca siaas, P^B 



MEGA BUCKS - fillip information by mu I flJlT 2909 
Kentucky, FI CampLrif, K¥ 42223 



SIMPLIFIED Windshield Flopui KM. Inexpena^e Bftiter, 
5685 Creel, Martpaa^ CA 95336 



f1» DAJLY writing re*uro« 7-Step piar- praducex jr^e- 
waging Maitirtsee, cash WoflWr^, nfp«aal buome^ Free 1 
ia^amttfliiHtl Etna Mnuhtam Puttiarfiihg, t3032 Oan«r 

uv*»p, N^tte gify. ca mm 



SALESPERSON'S drrtm S^Slride hkswNB^rt.ng. pr^ 
Mttod terrildry, exis!ing «m4nd. no Teftahjn. S« figure 
income £6.000 at £2 '- .DOC lu Own busineoa RsKiarding 630- 
643-aBOB 



W. FIX, SELL HOUSES! f rdrtebte. pcadbail wridance 
Fi**rH»rtlOWik, 72671 SI LMdry, CmmgHjn, LA7D433 



TICKETS FUR SUCCESS I Prpftebte *™» busihcw 
books. Free btOfhuFa. P wagon Pvirfi^llng, Oipt. 113, TQfTi 
Vte Ramada, San Jose, CA 9513S 



HUGE PflOFTTSf SEVEN HOME BUSINESSES! Jam hun- 
dreds of FyccewM begin pete *n ^hoesti ing budgeli Fat 
brochure on £80 page book, sefid aort-aobr^iBed clamped 
vnteAnw Nowl C4R PirNishing, JSffil AMBfArihur. San 
P 44*a CA BIJ731 

iCrNA'jffJte i oext pftg ft) 

POPUIAW MECNAMC& • .A^UST 1909 123 




























BALDWG 



BUSiMFSS O^PORTU^MTtES 

{Continued from pfc^dlng pig>) 

J40DdaJ*y'WYdlng "Fne#T|r&&^ ' Yesr(Freehntofmabe« 
^rtRris, 77uPH Safite Ground. W-rahington 



EAfl N big tucks, copying a n d seMi^g ■raporls. Michael 
330 42nd StrwL Sulla 1=50 Mew York, NT 

IWtt 



yearly "hrdden m your compute*? Yes! Ifieel 
rapart: Simpsan, 7’lPkt.fl£Hl«Drgund, Wjishsngton 0&&H 
0771 



BECOME A P-mJ Bsate' Few Uetssure. Price 

Lst S*r«g 13.00 Id: J. Kardoa. to* 221. Wyomm^, PA IB544 



START your own auDCMSfue- DusinflUi as home. Seven 
most prpftiable huainflews Frae mformsIiQn. SSLS 
Pybiilhmg.STHSffuEh Elm Ptora. Sgj1i53£, Broken Arnpw. 
OK 74011 



MW.0Q0 IN 21 HOURS] Single lecfcteqi/fr rAriutMiJ Fra- 
DeiaiF.. Wrl» DCr* a*n 153M 134DGrenafe, Wyniwweod, 
Pa i &m. 



UNIQUE ‘tKjfTw bunlnm Ppitodumfy. Fnw Ctete®i& 
Superior Consultant 1291 £. Vi®ra Way. Ste ifrfl. Vise. CA 
93004 



MONEY AND SUCCESS c^DeW Free DeiailM Claxfc, 
Oil FuMsto. Seliin^Mpp. wa 02&1S 



SECRETARIES hart to w^rk M hOn«. CeYnplBl* IrtSrufr- 
IKMH S&OT k &2.0& P&H. Wade Wn to, 7&ia Weet Rued, 
rtooetod, Tftkja 77064. 



CULTURED MARBLE! Coats &. se% tor Si44p«r 1*:,; 
PifcllKS Engmsw npanpls Pimpte prgpjsi? Sand S^ flO P-C 
EC® €77, Sarsrdi, NY 129A1 



HOW ed atari yo ur own mail otoer buairra&£,al home. Free 
detefts CBM, PO, Bo* 32573 Kansas City MO &4 M 1 



frlOD DAtLI’ll SIMPLE RUPEES. FREE DETAILS, PEW, 
Baa !S296-lRa. iTM.ri orn^ Cily Q< 731 IS 

CURB MATE- CONCRETE PROFITS. RAa&Mra produces 
beautiful conflinuauslaries^jeedg^Df Proven money nmk- 
ariEnlrDFranRwiAllOpeOflunily.Sfi.Ajfe. £01-273-3936 

MONET FROM MUD 1 5 550 ,000,000 SO Id SflhUaMy. Many 
ssaned In $ar&je Details £l.Kk P 0 Sox 677, Sai-enec. NY 
s29^ 



MAKE BUS MOHIY RFPAJRWG WINDSHIELDS AMD o!i$® 
gldsfci! Up to S?E, £00 yearly? Cill TOLL-FREE USA A Canada 
1 «5D-121 -2537 lew r-aluable demo nstret ton video j*kI FREE 
r&pod Gie&'Weto Systems Box 5746*0, Bs^kS. Oft 9??0G 



OFFICIAL Guk^mmanl Swfld>Surpluj Ve^IwGggds/ 
I Inm^TL FiK^r^Sytte JCibs - Ri«jirar 5 .lL-i!d ' Call Meed IQ Find 
Dirfftlgritf Opfl*W N0*! 1 (513J-4W-5SW 



RROFT TABLE, Repair Roc* Pei^ged Windshield. GIk-H 
Sy^lara. 1-a£ft-545-277a. TGI. BOX 751253. Hfiuitofl. TX 
7727S12S3 



MOW TO MAKE MQNEV THPKJOflM CIAQW AO- 
VEOTTSING. 0ogh.^l SliOwAycii2 6r?H to sLar" your uw?' buAi> 
ne*5 wrih CseeaUle^ Advertrtinfl ONLT St Q0 FOR BoOK- 
LET — (&0& coupon rDfijnn^« F-n&t grd*r| S.&, 

GFtOMOWICZ, PDPULAfl MECHANICS CLASSIFIED, DEPT. 
5G. 250 W. E5TH STREET. NEW YORK. NT 1TO1S 



ALUMiifUM SCRAP ■ Rwytte Yewnwl* ■ MAKE UP 1KS,afr- 
PQUHDr FREE Irlormatton: IndK^^FPM^, Hln:H 127, 
AJencarvctriS. Bey. N5tw YCktu 13607 



MQffigVMAKWCi OPPQgtlMTES 



BUMPERSTKKER Prater. Chauip. SmpJe, Ported . F^ 
Oetiii^ Bumper, PQB 22791 (OG). Tasr-pa Fl 306^2 



HIGH Rvollte T-SNirti. Cap*. IrwspenalMe TtenKtor ma- 
chines sywym Fr ess. 0 m Tsiripa. Pi 3aK3 



LOTTO BREAKTHFM5LK3H FINDS BEST NUMBERS. FREE 
INFORMATION PERNlNE, BOX 1721, AUBURN, ILY, IM&1 



iA5Te^?i^M. Eern, Sl.OKlA^DEikly- F^DDleil? Wrii!s 
c:r iHd self -addtoa^ed enviiiupu Todee 42i9 Weet 

OllW AVft. SurtHfllL CA 9 , 5C® 



$XX>J#a IN JA HOURS! 

DEBTS SMASHED WTTHOUT BANKRUPTCY! FREE EURO- 
PEAN CAm COMPLETE SECRET&REYIEALEB FOR 
GUARAHTEEDr PBC. BOX SOW. FT. WAYNE, IN 460Q5 



QUICK CASH FROM CANADA 1 -5DA- 79-LASER Irapr 
10Q, MF^O Elo.x 2060. Vincewiver. M CansSa V6B 3S3 



MAKE Tb^usands, vary quick, very -easy £ legally feron 
YcufQWfipr(Kiteti«bDa:r»s*a1 home. Ffee^torpseHnn. J H, 
PrpdarJkjns, 14S06 WWmin?to«. FgunH^i Hills, AZ 56244 



EARN flOOO'a pafl rifhe, in business, al IwiVn, without 
cag2*1al r Amazing new book le*N Imm. Rush SASE tor (SWate. 
Suwesa. Unlwited. Bds 6& C'prk^, NE 686^6 



FROfTTABLi HOME-BASED BUSINESS nwling 
pFcnp.eppsriw.war riw^ In^^smient F^eeNriofmafewi. Q. 
WcHG^ig^J 5A. Be* ?14. TiHiflyest. f L M2f0 



SUCCESS! MCWCYi ROWER! *qu win have It all. EkcrLng 
ira« J4Aa. &C* igsa |Dx Springveile. Mi 



46 NOT Mc^^making ra«KwiB— s^Jy $S tin^iw^tr&prlnt 
'igiiia^^wli tor pr^rNSj Dar Sieckfllber^. Box Sfi-N 
PntonxK>i. m 67769 



CALL y4"jr slunls 1 Antwlinus V-rn jnd Wgoi^in gel Frnr 
Facte ato j’ Big Groins in Wiciewie- Business Wiikiw 
Ckimp^rry. RosFtp l, E>ds 405^ Fajrfiefef. Tesafi 7S44C 



WATER Puritic-atiDn! Tdu Ca*nO*m Ahd Sell T?w Anewa? 
i-SOCk* 224239 



SffAHTING YOUR OWN Bt^lNESS FREE Subec^icn to 
Opp^RlyniSy Mag^nc tells tt^w. W^s OpW^lumSy. Oepl 
R4Q, 6 N Mtehigani, CtiiCA^ H 



UUWAY BUILDING. M n.*c dura^k balding plp^ii; rruiily 
Wa.to:'pj^l llr«0^>&1. aicruclhm. Olprt 6a! Rig 1 - ftiy? 

LabtffifitofV, 20B6-2QT5 Drhe, CadepDt%e CrfdfkiV 5M13- 
B62fl 



FANTASTIC MONEY MAKING hew-l&tei^prwBfr^nt 
bpak^, rijpewte, tspss- PrEc C^1ak>9 intern^tiOinal W&a!?h 
ln J ui raaidoa Semi*^ Ba* B06P, SllcMI, LA 70459 



PROFIT by collaeting kwhi. Booklet 1*!te how. sa.ffl. P. 
RwL Ovpt. ill, II^SA Tulip, Mp-rio B^Kh. SC ®577 



FREE 'SRtoiimkJtl&rif Asnaz^f NEW WoneythfiKing Qpptriu- 
nllid& H& E^enente or Cap kal Needed Mi-ney ba^k Gnar- 
a^fls WRITE TUftYt North Amertein FubliaP^ P.0 Bo* 
25 vP, CWwIffid. Onto *4093 



STAY hdme ued maAu moneyl Hundred^ -_l p^Hitpt^te 
plena. Free IntorrfHitbDO. OoNioh E^et^fbea IB&DiJ Walkata 
Choice, Apl. £PA, Ga^horsbiing, MD 2(5fl 74 

MAKE MORE MONET! Sudua h™ nport show how 10 
day rVg rijfc" Only S5. 0- Higgini^n, 6-3 W^yni^l. 

I.nu-ai, WOft Walteti B&uub FL 32540 

’ M3TAATTC ASH FROM R£E -Oft , wfi&draiAB 

sdda sl< e^penrwtoe neooflaary. Free Deto^s Ek>«: 

209-PIM9, Ve^ki, CT fjfiO&fi 



CASINO CRAPS— Ca-i EVERY roll !r fillftlnjdhena 55 OC 
Raben Sfcublo. 371 Powell Osoicp, Azusa. CA gS7B2 



EXOTIWS. new 35mm M> can^s - Oaatete needed - 
iilormai'or. t^.Ofi frelundsoto^ photo mdudrt: 

□fesri* stapti Images, ® 0 Bo* 5231-M. Springheld WO 
65001-523! 



UNCOVER d*fl Secirata o( Suoci?wFn®ff CmiMa stewing 
iprsklabie Gto^’iean at Ngnm. c rphnl Publ^rang, lllJ-PMp. 
50V Slrw. New Qltw. Wt 536?4 



HOW TO MAKS MONEY THROUGH CLASSIFIED A&- 
VERTISJNCJ. 0Oflkte5 ^Mgws.ywiUtow to^lartygur own 
ne±a wdh c Jisi'itd AdverL^ing. OKLY 11.00 FDR BOOK- 
LET — rl2 Ki coupon re^undflir^a wt^h l¥5rt order], &,S. 
OKWOMKZ, POPULAR MECHANICS CLASQiRED, OfSPT- 
SG. 250 W. &5TH STREET, HEW TOFIK, NY IflCtS. 



ADVERTISE Freem 507 Marines. £5.00. taemclswy. Bex 
UN. AlLinte, G#orgp 303&1 



MAlOTDHiaFWTWTIS 



MONEY I Make II yd urn. Fartlasl^ Mailorder dpoonundy 
unlimited Serrtj Igr frtjg mtgpma'kin S H 
VlUt^Jl 1 ^204 Qa&MTC>bd Ekiva. QdlpniM Haighls^ Vt-rg^ida 
23631 



WULJONAlflE tA&mmf Lepnn, RbyhN Mnrroy-lviak*^ 
St^nKa. £a?iting, Hgyr CdMfllto S> Q0 m Mflf Pbflrars. No 
HoSywodd. CflhrTomia 9160t. 

W£ DROP-Ship \ftaj- tketer Froduela! PwMtble heme 
without cep-laF 1 Pnwta. inetruclipns S1.0& 
Oe^d.ik Dua 1606' Spi irigF-a^, VA 22lS1 

MMLCft&ER Booka i.uftO^Prbfrt Report. Setaetco. Bdk 
1 140. Ghwr#w\w FL 346 1 7 



HIGH PROFITS lhi SnueSLTihy in Mas! OrdiSr. Guide, Sofrd 
£3.95. to. Adua^e Cnnaumer £e wicee. 730 CdtlcmwesKf Dr . 
B^ma Put. WD Jn4£ 



HAVE you a g<eu1 idee, a lanleslit pMn at avery inter feir--^ 
ptojeot' 1, Why r*v \ put ?hem to ^on^ Igryou! Classhed .Adver- 
tising o*n 6c gf l>wkr>rLai5veJufl in prgmofllng .^'l ?hcee things 
arid mtr« Learn HOW TO MAKE MONEY THROUGH CLAS- 
SIFIED ADVERTISING by sending a^+ay tor POPULAR 
MECHANICS PROFIT BOOK. Png© Si 00 Sind to Popular 
M*ch2KVi£S CICAaiFied. O^pt SG.aSCW. 55thSrrfryMteft Ydrk, 
NV <0019 



FtArarn^amKHU>vS'Rji bcarrsig 

AMWALS 



GUARANTEED INCOME, ^aise Clti^hi^ Swid 31D 0Q 
Itotowtebte^ to: ChcichllMa. Ltept, 8 Ptp l, fiax Si2. 
Wilier. A? 



MINOXIDIL Grdw, Hdir 4 mQAihf. 0^c WK, MhM 
i 299, PhIMppJnee. 



BAUHHG7 T h inking Btai? solutions'' Betori waiting 
01d«?wirK*S dnly iff disappointed Arm y^ssmH wdfi IdCta 
Rfl4s? THE BALDING HANS DiBLE. Lisnrn I hfl in 5 pnd nuUlffl 
the hair replacement Industry. Tlww j • loiutigo tor yOvl 
Naad afitf sStsco^orTlI Don'E meke a move wHIwrj! il. E1D.OT. 
Soun-ff Pul&fiLfftBffRS totorn*(lffn*l, P.p. Sod Bshbete 
•Place, New York 10SD5 



NAJRPffiCES FOR MEN 



BALD, Balding Cu^om Mabe £9500. 

Tqpeiiinn, S5 Sen Fungr™, Ca»if 9411? 



OFNintnOAii 



FREE PRIVACY CATALOG, Cas?i inrarr© cppoHunrltee. 
Hiding tfittls. derail loan®, N«w idatr>lrty itjpp. Bm 4410- 
PC, FduhNin Valley, CA9ZTBK 



OSHKOW B G09H— Tlw moat duraa : t work and play 
e!*lfimg around' 1 Won's. Wgmgn fr. Children 'fl Style* HI idl 
Ii±i3a Send £2 00 irtsfuridabh*) ter cal a log Ig-: THE DEPOT, 
Dap II PCA Sullivan. IL 5195f 



FAH'B CH04CE FOOTBALL Haw. IW fffffiipMtog ag*^ 
Plflflf r i-E'T»rb LSing your skill Chpifliny winner, Inars, 
Tanteay learns. Weekly and saaacm caaft prteea. For comp** Ee 
Infpenalion , »-S0G-234-65S6Ei3fS &0 165c HS minute *5* each 
^rd'licjnal mnute.l to sign up 1 -703 307-4xHKj 



STOP OverpayiJKi TheG^HrtjfflWfsL D«a4s SLOu ShMfer, 
PO. Bo- B?0M. Dam TX 75S07 



HOW TO HEAD MANUFACTURER CODES FQR FRESH- 
NESS' F=rae deEills! CecSt Buyers, PO Bun 319t5-FMfl, 
Meridian. MS 33003 



NO ns^reii diwMB. IrfprmaH^ hoc* tot shows howl £6 -ffi, 
Atek. Suite 1 U5 -PM 2452 Elalt Ruud 7, Margate. Ft 



FREE P-rgjnr.tiQ<ia! Albums OonMHl T lpkflfe. StetoOl eto 
ln*uirialbun. Bjrry PublicaSidn?!. 477 Eliwi PtoffKlyn. 
NY 11200 



BREAK DOWN oi your ImwFratB madgaga wTttt TOUR 
TigurWi fran msnampte, -batons. IntpiTD^tipr. Spaffle.iate. 1502 
Winterpark Drive, VMperaHff, Indiana 4fiu5 tts 



WINNING ROULETTE STRATEGY. laelwl mettwd. NO 
mystic nurWipi. FACTS ONLY. Prayum and InSrnjP- 
Liuite, 53 00. Water, 2277 twilit Cl-. Fairborn. Ohio 
45324 



MILLEHIUM CRISIS! £^1**™* epirHu^ (fer*d wciilf 
c-Kantjat conwK? with tTiOuiandi Yeefa ervding^ Prepare 
M^chap-toa, Soji 297, Ooldertoete, WA 06520 



POPULAR MECHANICS FILE BORES — Thedei red-tita- 
querad orpfliHEMirs keep mapazr^ea 1 tKJOksMYfli wdeAy 
Hgld= a ywr> n’jigit-.rHKr FR£I setLedheeim ubefe j ym.: 
1975 - 1990 PC-1744^ with Avery order 1 Cxh> ££.95 — S 
nvoae £2.50 ea. Rppular MocharKta, SPC-^744J Bob 1OT4. 
F City Sb , N*w Ynrt. NY 10101 



GOVERNMENT SURPLUS 



HARCOTkCS RA=D SEIZURES AJ» Vara.. Boaii 
. . Ajrplvto* MiHto 1 ^ Surplus BarfMfVfi. many v\ 
cyig*nil Stoll ■NsUgrfwide Diradpry^ OispPMl. So* 

19107 -AV, Wastiingion, DC 2Q036. 



DRUG HAJD SEIZURES! Buy tfirt rhwtp Cara, hpua^ 
tor-iputeri, tormiure. Wftte Seizures E3u? 4309-A, 
W«f Cflvlni CA 9i79l 



GOVERNMENT SURPLUS FROM St Lmcto Sam Has 1 

billidh S3 - #j l Surplus gauds to sell or give awny Purohn^n 
d ■redly from govt Iftnt US rnml. Baeto, L-ara. planns, 
fltocttoriics.putidoffF su^tos. sto. Fo^r Btryar"! Gukte eaJI 1- 
m^m-*too am. Ml 



GOVEfiNMENI HVOUREH Cara, ufiwteri, tracts, 
■todays Dili Cheap! $4.0Q FMtaa, Box +C6-M, Long 
e«K4V C* 903O1 



LOANS BYMAi 



BORROW BY MAIL Get S5QP-& 7 5.30C- OjiLkly. Nearly 
Qua^ifasai Secid ftw Aupkcatton. MJP Induatry, 
StT 531. Brona, NY 1€4514B31. 



EAST Mc-^jey. Loans. Gidrila, Credit Cerdi Guvcrnnwr-I 

M&nBY l-MM2M9B2,CMhDrnlfl 1 ^CB- 564-4)00. 



BOHfiW ANY AMOUHTt Sel ViwnbsterCwdr Ihetont 
nasty, te. Bos 42X, Bothpage, NY IITILOW / j£V0} 
349-1646 



P?4 POPULAR MECHANICS * AUGUST t989 



(Condnued on ml pegeit 




























































LOANS 8Y MAfl. 

FREE UOMCVt HQOjOOhOtt Gi™wn> Grarls b<w*r 
Flepey Dtldils 3" 1 00. (FteSumiabte} Jakla Bo^ 6066- TM8& 

Sermncte. Ffeetoa 34642 



KJRHCW 5M0 - 51 0C.000 96% eligible, f n» fl^'aals&o. 
Global- £441 Harfshira Rd- Gfeerotwro, WC 2J4« 

BORROW ftQjQOQ' ©ygmlghi.- AmypurpcM. '4i2ep indsll- 
flMi#^IF^6ea&fri>rtl 3<KSC«a. to lft73S-AY, lfldfenapOfc&, IN 



BORROW SM0 - m.m on S^unt! m ElhgtWd 

Any Purpuse 1 Fs» Apportion : UndSd, Bl.. 7027M Lump 
Beech, CA 9060? 



VlftAs HWZRCAflOr HwnJwi MIC Eipn™ 1 
Ajjpr^d*" Apply ToH-Fm, 34 Hftur* 1-0QO4W" 

»1, EjflGTjAin, 1ft 



NEED INSTANT CREDFT r TOtl qualify, BaPK Card. Limited 
Offer, 1400458-7213 



VSSAUA-5TE RCARP. *ffl SAVINGS REQUIRED. LirfliW (rj 
t5,ttU.«L Gus.nesn la*ra Ca MOO.OM.OOl =weI snrvir^ 1- 
904-542-7107 34 tBura. 



BORROW SOOUftJOW! Oveifeghr " On Slgnalur*. Ki^p 
indeflni^! Action. to 649ft A Diamond ft§r. CA Sufe 



DEAL :WECtLV; QuH;k Sifln«^»4 L-rons, Cmd4 Girda 
tMufti NaTkSfc*lde! DOfflfetost. Bo* 35022-FM, Richmond, 
VA33K^ 



MONET ProHwruT Free Book *teecfibefi Loans, Ca£h. 
□GMurmitfi Gra*iss. other banellta, avei able to individuals. 
Write; AsmtetofeAX. C.S. 9008. Baldwin New York 1 1 510 
900B 



I5jW» Crerll' Nu Crist L Chatfc? MtA Murrt^bW Actual 
Cr«El (All) rei-BSSO 

NEED MONET*? When Ba?i»;a siop We start no credit 
cttecK. collateral or w4Jgners n*wdt?d Fc* Application 
wm* BOOT, nor Cwtort tod. sw*«hii*. «£ 3«77 



CASH AVAILABLE tiom ICundatorii! Never 

Raffe/I 340 source ^application mftfuODkMis — $3 DO. 
Fundsrterch. to isiOT-Av. Washington. DC 



WUWmuCADDI ft6* ^btemn with crwAi prob 
teftWk Find diit iiYirrtechAtety i* you quality! B1 3-337 -079ft 34 
houra. 



POSTDATED CHICK LOANS, GET SSXM FAST £4 AF 
PROVAJL1«K>*ft3-1ft50 



BORROW *100 - £100.000! rail CunruHnidl Gfeftdakr. 
to: 2HE7B. Plano. TX 75026. (Z14J 5ft016?5 



CASH LOAN51 V15AMA3TEPC AR D Oesa <le Ctettl pi Ob- 
terns! Approval Guaranteed' Midwest Ten. MO-llltfi 
CnKftgo. a 60665- 



PAYDAY LOANS - MusS havechBcksimaecwni Cab Now 

1«M 



BORROW 1509 - 140.000 BY MAIL ON SIGNATURE! ANY 
PURPOSE! mi COtiAfEfUUJ REdUEST FREE INFOflMA- 
nON AND APPLiCATiCWr FAST REPLV3 
COMPANY, BOX 7SS4H.U |, PHILADELPHIA, PA 19101 



BORROW $&5UQCX] Fasl ". Afi^ fTnisose. Ouftianh&ed 
cap^^. chauptte. nc asase 

BORROW $500 - (100.0CD No am refused! m. 1, 750 

Johnson Hitftovi, Jeite^aorfi. N.C 36M 

BORROW SKXMSSM.OM on elgiwtu^ Prw App^calkin 
L, Oalbr^m. P,Q Bo* M3. New York, NY ifflifl 

CASH- HOT LINE i506-|5CuGOft Refused Elaawh^e^ ^oor 
credit? 98% eligible! Foal approval. Can imnMdieleN' (312) 
H&'SftH. 



RAF^D LOANS. Maior Credit Cards OLieranleed. 
E.Tte€dbm 147 W 42nd Si. ^eoa-P. NT. !Hi36 



LOANS FROM 51 CW TO Si DU. WO, Hete.is P*enwr 
Maibri— Oepl. hiJ. Bo* &MO3&0. Ajpu^uui^g. HM 
8M36 

FEDERAL Loana tor Snrtaii Business r&m afraila&le! 
[KOd0^33-O7Sa tor HumedMie delaHa 

dflJICK CASH SIONAtUfffi LOANSr F C r appliottllcm 
wJi i«D736-3®i; Dial Em. 72i i40s 

free V1SAMASTERCAH&. Ouarwieed accaplante, NO 
FIES Free inlormatK^ 0anic5rd8. P 0 6on 6i34. Tn® 
Wooding Tbh*5 773017. 



DfVOIKE 



NeWSLETTEFt, irt^rqlijrf. a«Pin?vs. Into £200 
Rights AKft£iqLa.liun Ruule 6 ?dreKl Ltk A, MN 5E025 



PERSONAL 



ATTRACT WOMEN! Phvrgmm Spr^l Dstei5 
Aftr«t*nHft 250PM, 731 West Oaklirtd Part Blvd . F*rt 
Lawttsrd^e Flowfa 3331 1 



REMALNG SERVICE 



FREE Rematers Lta-1. Agents Needed. PS Bow2flfl56, Sad 
Anti?ff»o, T*ng» 716SJS 



SECURITY, Con1kl«nt:al^ Deiaiis Consumer 

Warsaw. 6333 PlCil^ *50B. StotKL^ CA 96367 



FREE FIRST MONTH S REMAlLING . CteUufc: RaodholriiH, 

P.O. BOk 32<r23-SA_ Bow V^k?y ^Dfltfll Oultat. Calgii^- AB 
Canasta T2P 4H3 



EYEGLASSES 



FINE REAfMff GLA&SE3- Lcrw pn W F w mtelog 4nd 
insin/ftionr, General Opts£|. 54 Hogua&Rio^ffl, Wteboa.CT 
OfiBBS 



WUmDMISCELLANEOiA 



BUYING T ungaen Carbido PVecHMte Meta Is 3110-33 1-691 4 
Ohio Z15-531-B333 CDllecr 



GOLD, tori* Jil'1 c^ntejfts, Sil-Asr *c2dcr. gtilU IVliid 

rolled gold pl^Lp, gpW and 3iiviH" coins. R L Risfln^ry. £53 
Myvlle St , Elizabeth. NJ. 67303 301-353-SCHft 

GOLD. Sshrfy. PtflEinum, Mt-iiijry r amaium. Sample!! 
E^aluB^adFree O^Aas^n^ Sefvtee. Call WhoBaatefe^mk 
nriToUF^; 1^0frS3?-1tn0 



FWAJSKJAL 



DEBTS? BILLS? BAD CflEDfT? No p«*«m1 WoTI help 
now. Appiicabors accepted to SbtJ.OW) 4-:H a loan compare 
Free applloalion uaL |30S) 979-1400 ©r > uie TCAC, dapi 
P*4, 400 Century P*rk S©Ud* *11? Blirningrtim, Aig*sarrLi 
35221 



NEED CREDFT7 II give you a 66.00D creAL ©art 
na^ardleea ol criKt-i Itaiory- ba^rupttyor credil prodtema 1 
M=e Sua^anieed ac©epi^Tsr. No Gink deposit -equifed No 
ci^dil etwek. Fnpt dvtAil^ K^TTIWSITI Cm. FQ216 



LOW rnlenul Vma Ttoc Applitilion. SPW 6<?ic 

30E36 BOteling Qi^en. KY 42103 



LOAMS . . . CREorT and CAfcoSF Ge5 FteauSiB, Oiitekly and 
Easify Any ainounl. any n?jjagn. All aligibte. &js|ran|i^d— 
Wtf [jtelrver 1 Moreey^JiprBiBS, 4521 C^npifl ^26^4, \ivim. 
CA B27I5 3* thrS: [714| 640-1 D44 



unsecured p™nai Up isomwswgss 

LOM Up Sl » OMjOW 00 OMJtof £20Ti S&ShflOT. 



GOLD CREDIT CARD GUARANTEED 1 APPROVAL. NO 
BANK DEPOSIT NECESSARY. CATALOG SHOPPING. USA 
GOLD CARD l-W»-Md-7774 



mARBtGAm 



HHJ6E SAVINGS eiimitate Deafer Markup. Free Thai 
6aHene& Wholesale Term® Arrafiged. Can Ton Fiee i-SCJO- 
M-U12 Or Wote: ifeyd^PMC. Ffecklprd. IL 6in0 



FREE HEARING AID CATALOG- by mp4! WnSrf 

Mune>4m.erti D 9536PM-B l_^>i^.©::-i SepuNftdi. Calltomia 
91343 



HENCE A OCMSimr 



COLD FUSION EY4»rlroi&ht Kit. All mawmaJa Ineluded |61X5; 

Sai-52S5lBStefB!on Sfl34) 



"CXPtRlUENTEflS" LABORATORY CHE*SCAl_S - 
GLASSWARE, CaUtoftite 51.5ft EMlU rihfld 1953 
HAOENQW LABOR* TORIES. -KQ W^hmftto^. 
MANfTOWOC, WISCONSIN S4 



ASTRONOMY 



TELESCOPESI Calali^ #M69. £1.Qft Siupc: Smucit P.C. 
B©t 3091. AfdnKWe. OK 73402 



SPEOAL SERVICES 



INFORMATION On *rt|1haitff. Pa&frzh 

Specially, EO-15 WuudsidL L WdO^ide, h*jw Y*fk 11377. 



HEALTH, VTtAMHS 



LiVE fengrs- ?prnj l^el hu^JEtrusf to* l^ils Irem* lc> rviiFi|p,.n 
hmlLV-y mtttteflly ak.fi while ^ruwirig crtcHir, S3.Q0. Pat 
Bamon. 614B N. Mh SI. Chandler, IN 476ia 



ETCHING, BURNING, ATHLETE'S POOTi TortumS tor 

yt-'irK. npw -oj'od! Frfed, (rOrn Du '^rifM Ltd, PO 

D rnw ' W", Bathum New Bruna*lGh. Canada. E2A 3Z7 



STOP SMOKING? You can w4h ^ nonasnea bookfet. 
BREATHING Fflil p atrr. mertabvete JiO fer wmpbl* pno- 
grpnn. 7S A»0Ci4t«i, P.Q. 1 21 1 . $U ClHH. CA 9407Q 



SLOW OOWM THE. ■AGING'- PROCESS Li« 1 healthy & 
vigo*g*ia lito eidT&fMted bv many yrare, tor more irrtonmid&n 
*«nd S3 £ SASF Aft: ltflli;t<n ftOpD Ttinple Oily Slvd, 

Temple CKy, CA917SD 



PWTK UP YOUR UFE1 

NEED emartleo? HsflE gyma and jock*? Try Ihia. Funt It 
ivorta. feci bdltef. For complete *dl. wnd £4^; Pick tip 
Ydur Life, Box Phoefl.lt, AZ B506Q 

QUFT SMOKING TODAY AND MAKE IT WO**! to;r*i new 
&£p 'oacn fella you Show— Send S5 GO :o Ocegc© EiHerprlsea 
103 Wg«l MiXire St . V^dOSlK. G9P. 3 1602 



CANCER PAHE3NTS The Fred Williams Story P«?vm Vdu 
C dtfi DoiJdniTKan^L^fl Surmti. 15.-DQ. LdW->llia , n!i, P.Q.fitwr 
244. Lcwt'lv MA 01 f£53 



PRiKHC WATER PURFBH 



URW< Batter Wlter* Oelflili 5a OG DwrKt ftrederign, PO- 
BOX 740714. New OfeMTa. HKiifli#n4, 7ft17+G71^ 



SOOAWDa 



KEEP -®dj treah <or weeKs wiki ftzz-UF ^odi pumpe. 
Great tor daily tt-sa pic^s vaoalnana Sel-ftfedKin iniarw* 
lead. |3.M ppd. B©x Vernon. CT QSOie. 



mFES, COOK1MG. ETC- 



AFTERNOON DELIGHT Fteurwl Cate, Unto* likably de*- 
liOuE: SIM E&A. FDB 1 142. Apuukd, FL 32704 



GRAMMAS owginai r^jpw OelidDua Gua^entee^ S3 Sa. 

3156 Afflinibome Ava. Winnipeg Ma^Xoba. FBKGA3. 

BEEF JETWYl Feu? Oved-Method Recipe i2.H>. Aitwi- 
CiM-J. P □ B ■!:•.■. 3M2-A Lw.q Be id- CA 30808 



12 ALrtrtlkmC CHIU H&CtfES tz«: GHEENR1DGE. 
BOX 527. MARLBORO. MA D1753 



FROM UNCLE GCORQrS KITCHEN Durfeig Wing*, 
le=d Egga. Pwananj Br^. Cbiti 12 m©m S3.0G GAP 
EniWSJi^i!, BO^ 6154-PMfl, WokCrtr CT M716 



MUFFINS. Fiber flch r Ihe Pea I Sit iocipfi carda. 3300 
Topshfld ZIXB-MRl Fveftlo 01 . PlftfKJ. TA 75074. 



KOC PPLS to™ Be*r Wine Cslelog. 23l ■ ton-ge, RoRing 
Mrnmdaw? IL 0TO6 



BIG AL^S FAMOUS BACKYARD BBQ SAUCE RECIPES. 

BASE 53 00. 021 Entefp?Me Drive, flfihnerc P&.ic. CA. 94828- 



MEX1CAN ftopesr 30 Gr^t Owe®* lor SS.M; rtso. 
intRrcnlnid ip item^ Fswr- Wnto* Sogln OI^Tt^o- 

Border. Bo-i 471, Santa T en&aa. New Mexico 3E0CQ 



HOMEMADE S4KI-ORIQINAL CtMISE HECIPE send 
fri.&O EMPEROR OF CNWA.PO, Bom ££sffiN52. Arlington. TX 
TWOfrOWJ. 



BAHBEQLIE Siuta. Family siftrtt none tn!1Wr Mdrt^y 
backguar-Awee. FivedoKara Bruner, Bin P5ft. Converge. TX 
7014ft 



-TASTY tIASTV COfFEE CAKE" i2jfi0 Mkxxfy. RO 
S33F2, ^ecioonvilfe, FL 322*1 



DfiurOOUS Tropic#! OsasartSh fiom R^fta CdadaCaka to 
Papuye Ffen Sflpd 14.90 to' 0©cina Dte Lo Lee. PO. to 
SflCfttq San 4rm>Ma TX 7£3@ft 



WBEMAKML EHMAKHG. ETC. 



BCEFlMAKEFlS- 04H.Y! FREE 

Wiftam-S, to 319S-A49. &in Ltet^lf*, CA 94577 



W1NEMAAERS - BEERMAKEH5. FREE ILLUSTRATED 
CATALOG GF SUPPLIES, 5FMPLEX ftOX li4hSR, 
MINNEAPOLIS, MINNESOTA 55411 



BEER. WINE make your awn. Free catei^q quelsly aep- 
p**& eKcetfenttEel servlK. Beer A WmeHabby. 22R Crapes 
Court. Wonum. Mara 01 »V 



WINEMAKERS ■ BEERMaNERS - Fw illustrated catalog 
’ F«| ’ Urgp Swtiion ■ Vi»Nnhi?ii4 ■ 101 61 £54. 

0243 - Kraua. Box 7S5D-L, lndepend«n>ca. Wissuun 6*053 

WINCDELR MAKltTG C^tolng &BJ Enlwpn&e*. 1*45 
South 19th, Springl Wd, llliruia B271K3 

FR EG- OEERHAKJNG BOOK •> Catalog. Fimol Equipment. 
togwiJicita. F-iai 5,^^' ^1£.m-i27? SPI. to 794-P, 
Oapet Hill. fC- 27514 



WIMEHAKERS, HERMAKERSI fAKggnt Cetelog MO 

u jJ Illy Itrnls. Crd^ire, B-ls 5300 ; Sgmerftvilfe, CT OiC-72 



FREE CATALOG! &HEAT PP#2iS! f AST SERVICE* 
SEBASTIAN BREWERS SUPPLY. l-SM-7Mr SUDS 



tMNEMAKERS-^^fmrinkiift F^ Catafeg. Lo-yr Pn^ 
Free Oeftar-M. Bus 3.15?6 Strati 5r: WA 98133 



BURGLM ALARMS A HOME 

mOTECTlON 



iHtXptNSIvE Herf lof Alarma an€i Penwiai Safely Oe- 
yicfcg. toid tor frpg inlg. KarLyn Enterp^npe^. PQ ©os 
677E35, OH&IWto, Ftorldft 3aW7-7£25 



PO^UtAR MfiCHANtCS * AJUGUSt \*m Q$ 




















COMING NEXT MONTH 





Hurricane Hunters 1 990 Drive Report 

How special planes, satellites and computers First behind-the-whee! reports of the 

track deadly storms. hottest new cars. 

Screamer Boats Router Table 

Screaming paint jobs and 1 000 horsepower Buifd this large, hefty table with pivotal fence 

for I OQ-mph thrills. for easy adjustments. 

SPECIAL: Home Electronics — Our editors pick the best of the new from the Consumer Electronics Show in 
videogames, ceJJwl<3f phones, computer hardware. Dolby surround sound and more. 



AVAILABLE FROM 



IAEA PE/? SERVICE 



"SOUND ADVICE” 

An Audio Guido To Your Car's 

Performance! 

"SOUND ADVICE" is the only caS 
sette tape at its kind. It is a Urst"- 
never been dene before - unique - 
and every car owner should have 
one. SOUND ADVICE contains 20 
oi the most common noises that a 
car can make. Et helps you identify 
your car’s problem (s) so you can fix 
il yourself or aid your mechanic in 
doing so. Order yours today! 
#V-1010-flB9CNM, $7.95 
Mail your check or money order to: Popular Mechanics , Box 




Popular Mechanics HOME HOW-TO 

A 5t2 page book with over 3,000 illustrations and 
photographs covering small fix-it jobs through major 
renovations. No homeowner should be wilhoui one. 
Order 4B-193S889CNM. Only $29.95 

HydroRunner 

Taking to the water will never be I he same after you 
blast the throttle in this 40 mile-per-hour personal 
watercraft. Measures 5 1/2-ft. long with a 4 1/2-tt, 
beam, and weighs 200 pounds. Plans contain six 
blueprint sheets and a detailed, photo- illustrated in- 
struction book. Or(ter#PLl 8 1 0889C N M Only $1 5 95 

ion, Radio City Station. New York. NY 10t0t. 



EtWCLAK MECHANICS IEKN iCCEMMffl if uAlilhnj muiUhlv W Tlfc HhhM SH Wp* 57tf, KtfK-l. SW Yni, STY Ml IS, UJiA. KiihfcrMJur, wto'j: tlim-l SiUb* 

1 3 : L ■; rT yic*r; tfl.95 fw t»r-vriir»5 F 'snub inL all cthttr-nmrfrM^-. arU f IB.QP tread i jfcBr iKtfftMh- pioifi a| Twt, N V, «wl*lrteaaatl mailinf[ irffiretc Arthurra! rnAdlRR- 

uH Wu da taHvLkvtt lay CiTUilfl Fori, WinciHa 1 , *1 krL, StTVt rHunip In L 'amuluri 1 Ain't-! MuiJir^ Hml l.kl , 5Jtki MmxrSl.. WtatatiT, Qntirfi Id a* wwfntl itusli-r oL Lite Pt*5 I MB™ tA 

D. V. , M™>. Jure an. IWI. C lKBfy 1 >* Hour* Gwjmtixi AH PMiMin.V.fi .4 HBnUfflEH: HfechHon, P.0 to lima, n« Unm, I A 5 GSM 
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Quality is Job 1. 
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Profile in quality #8: 

Control. 

if Font. Mercury tind Lincoln every car nnd 
truck we build is destined Ut put the driver 
us control. It 's railed human ettgineerinfi — 
the interaction of man and machine. From the 
fee! of the rtmti. to the feel iff the tcheeL to 
the hutch of a button . its objective is to 
provide the driver with comfort, confidence 
ant I ease of operation. II hen tfttu!il\ is job l — 
you don't tlo it any other way. 



Fbrd, Mercury, Lincoln, Ford Trucks, 
Our goal is to build the highest quality cars 
and trucks in the world. 
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Hilt-kit* aft ■ttxUf'tht'f it r'inn UilV ifit'iM, 



